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Tbi*  volune  contains  the  test,  discussions  end  Chainin' s  SoaBaries 
of  26  papers  presented  at  the  AGARD  Aerospace  Medical  Panel*  s  three  day 
aeeting  on  the  aedical  aspects  of  helicopter  operations  held  at  MATO 
Headquarters,  Paris.  France  on  22-24  May.  1367..  The  delegates  included 
clinicians,  physiologists,  engineers  and  operators:  ■  jz>t  of  the*  were 
sen?ing  officers  cf  NATO  countrios.  The  papers  ire  grxmped  under  four 
aain  headings:  The  Helicopter  ss  a  Carrier  of  Personnel  and  Material. 
The  Helicopter  as  a  Casualty  Evacuation  Vt.iicle.  Aircrew  Problems  in 
Helicopter  Operations,  and  Hazards  of  the  Helicopter..  In  addition, 
there  is  a  paper  on  The  HoTercrait,  ana  its  Potentialities. 


RESUME 


Dans  le  present  ouvrage  ou  publie  le  texte  de  25  consnmi cat  ions 
presentees  a  la  reunion  de  trois  jours  orgaoise'e  r-sr  la  Coaaission  de  la 
He'decine  Aerospatiale  de  1:  AGAHl  et  consacree  aux  aspects  nedicaux  ae 
1’ exploitation  des  helicopt.eres  qui  s’ est  tenue  .iu  siege  de  l’OTAN.  a 
Paris.  France  du  22  au  24  mai  1967,  ainsi  oue  le  texte  des  discussions  qui 
ont  suivi  les  exposes  et  des  re'sun^s  faits  par  le  President.  Parai 
les  delegues  se  trouvaient  des  cliniciens.  des  physiolcgues,  des 
ingenieu.o,  des  exploitants,  dont  plusieurs  etaient  des  repr^sentants 
des  forces  armies  des  pays  de  1’OTAN.  les  exposes  se  groupent  sous  les 
quatre  litres  suivants:  L’ H^licoptere  cosase  Moyen  de  Transpor  ie  Personnel 
et  de  Mate'riels;  L' He'licoptere  conme  VeMcule  d’ Evacuation  des  Blesse's; 

Les  Problemes  que,  pose  pour  le  Personnel  Navigant  1’ Exploitation  des 
neiicopteres;  et  Les  Dangers  pr^sentes  par  les  Helicopteres.  Un  m&eoire 
a  e'salenent  4t4  fait  sur  L’ Acrcgiisseur  et  ses  Possibility. 
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FBEFACE 


the  symposium  which  is  the  subject  of  this  report  was  conceived  during  a  see tic*  of 
the  Technical  Programme  Cowmittee  of  the  Aerospace  Medical  Panel  of  AGARD  in  October. 
J966.  The  a  in  was  to  brine  together  clinicians,  physiologists.  engineers  and  operators 
to  exchange  information  and  ideas  oo  aero-medical  aspects  of  a  currently  highly  topical 
field  of  operations.  From  what  was  initially  considered  a  basis  for  a  possible  two -day 
meeting  there  sprang  a  packed  programme  for  three  working  days,  and  even  then  sore 
papers  bad  to  be  curtailed,  or  declined  and  discussion  carfced. 

If  enthusiasm  of  participants  is  a  measure  of  success,  this  meeting  must  be  regarded 
as  outstanding.  As  project  officer  I  am  personally  deeply  grateful  to  all  who  took 
part  for  their  kind  forbearance  in  tailoring  their  presentations  in  accordance  with  my 
suggestions.  It  is  hoped  that  the  outcooe  was  a  successfully  balanced  programme. 

So  f»r  as  this  published  account  is  concerned,  I  ax  indebted  to  all  those  authors 
1*0  so  kindly  co-operated  towards  its  relstively  speedy  production.  I  have  taken 
liberties  here  and  there  with  the  text  -  I  hope  that  the  results  are  acceptable, 
j  The  discussion  sessions  after  each  paper  are  recorded  in  summary  fro*  my  notes.  If 

|  speakers  are  misinterpreted  or  misrepresented  this  fault  is  entirely  mine.  In  the 

j  interest  of  speed  I  nave  not  submitted  drafts  to  speakers  or  used  direct  transciptions 

I  from  tape -record lags.  I  trust  that  the  results  are  an  acceptable  version  ~>f  the 

;  actual  discussion. 

i 

|  Finally  I  must  thank  not  only  all  the  session  chairmen,  speakers  and  discussion 

|  participants,  but  also  all  those  members  of  the  AGARD  and  RAF  Institute  cf  Aviation 

Medicine  staffs  who  have  worked  so  hard  in  typing  manuscripts,  preparing  translations, 
re-drawing  illustrations  and  performing  the  myriad  other  tasks  without  which  publication 
|  would  not  have  been  possible. 

f 

i  •** 

[  D.  I.  Fryer 

|  Wing  Commander 

j  Chairman,  Editorial  Committee 

|  Aerospace  Medical  Panel 

|  Project  Officer 
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OPENING  APOKESS 


Or  W.P.Jcoes,  the  Director  of  AGAXO,  opened  the  meeting  tgr  explaining  briefly  the 
origins  of  the  project  end  its  aims.  He  ns  delighted  to  see  so  many  countries 
represented  and  hoped  that  all  present  would  enjoy  the  programme.  which  looked 
extremely  interesting. 

He  took  pleasure  in  introducing  Major  General  Stracberg .  MCREP,  whose  presence  was 
a  valuable  indication  of  the  interest  shown  in  the  meeting  by  the  Military  Committee 
of  KATO. 


WELCOME  ADDRESS  BY  MAJOK- GENERAL  STROMBERG 
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“Gen  tl  ewes: 

In  welcoming  you  in  the  name  of  the  NATO  International  Staff,  our  hosts,  and  on 
behalf  of  the  Military  Committee  which  I  aa  representing  here  at  the  NATO  Council, 

I  have  the  honour  to  address  nyself  to  you  as  the  leading  personalities  of  the  NATO 
nations  in  the  field  of  Aerospace  Medical  Science. 

The  results  obtained  already  in  the  past,  by  AGARD  as  a  whole,  have  deaonstrated 
that  the  particularly  flexible  working  system  of  the  various  Panels,  representing  and 
asking  use  of  the  individuality  and  freedoa  which  are  precious  and  necessary  to  the 
scientist,  gives  to  those  who  are  responsible  for  defence,  the  best  scientific  advice 
and  the  chance  of  exploiting  its  iemediate  or  future  possible  applications. 

However.  AGARD1  s  activities  are  not  Halted  to  studies  for  the  exclusive  and  direct 
benefit  of  the  hisner  Military  Authorities.  It  is  indeed  this  fleribility  which 
enables  you  to  offsr  your  brilliant  scientific  knowledge  and  inspiration  to  all  the 
other  NATO  bodies  involved  in  defence  research. 

May  I  recall  here  the  recent  resolution  of  the  National  Delegates  Board  of  AGARD, 
endorsed  by  the  Military  Committee  and  brought  to  the  attention  of  the  North  Atlantic 
Council  (MCM-137-66,  dated  1  November  1966)  which  stresses  that  from  our  side,  whilst 
maintaining  AGARD’ s  efficient  structure  and  working  principles  under  the  aegis  of  the 
Military  Committee,  we  are  endeavouring  not  only  not  to  lose  but  even  to  increase  the 
harmony  which  always  governed  the  fruitful  co-operation  between  AGARD  and  other  NATO 
bodies  concerned. 

As  regards  your  symposium  today,  may  I  assure  you  that  your  discussions  will  be 
followed  with  the  highest  interest.  In  fact,  this  is  the  first  time  that  the  entire 
medical  aspect  of  tactical  helicopter  operations  will  be  studied  in  the  light  of 
recent  experiences  made  hy  a  large  number  of  countries  here  represented. 
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I  am  especially  grateful  that  such  a  study  Is  being  undertaken  by  AGARD  which  has 
already  produced,  a  year  ago,  a  re  nr  concire  report  on  the  tactical  aspect  of  helicopter 
development. 

There  certainly  exists  an  inter-relationship  between  the  conclusions  of  both  this 
technical  report  and  your  studies  and  it  sight  well  appear  that  the  outcoae  of  these 
two  exercises,  complementing  each  other,  would  stimulate  the  concept  of  the  designers 
as  well  as  of  the  users  of  helicopters. 

The  detailed  preparation  and.  I  as  sure,  the  most  useful  results  NATO  can  expect  firm 
your  syaposiua,  will  put  into  the  right  perspective  once  sore  AGARD*  s  ability  and 
capability  in  the  field  of  defence  research.  In  leaving  soaewhat  aside  this  tiae  the 
pure  *space”  aspect  and  cowing  down  to  the  ‘’ground”,  which  applies  to  a  number  of 
specific  problems  concerning  Amy  Aviation,  you  will  give  also  another  exaaple  of 
AGARPs  flexibility  and  its  willingness  to  contribute  to  NATO  Defence  wherever  feasible 
and  possible. 

In  closing,,  permit  ae  to  convey  the  Military  Committee's  wishes  for  a  profitable 
meeting.  On  its  behalf.  I  would  like  to  assure  you  of  the  interest  it  has  in  your 
work  and  I  wish  you  a  complete  success  in  the  accomplishment  of  your  mission.” 
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OS  ARMY  HELICOPTERS  AS  PERSONNEL 
AND  MATERIAL  CARRIERS 

to 


Colonel  R.L.Cody 


Aviation  Directorate,  OACSFOR 


RESUME 


L’  utilisation  des  h^licopt&res  au  Vietnam  -  leur  rSle  d’  appui 
dans  le  doaaine  de  la  mobility  tactique,  de  reconnaissance  et  de 
surveillance,  de  puissance  de  feu,  de  logistique,  et  de  comandement 
et  de  contrdle.  L* influence  de  la  nature  du  terrain  et  des  conditions 
m^t^orologiques  sur  leur  eaploi.  Les  h4llcopt£res  sont  utilises 
pour  une  gamae  vari^e  de  missions  connexes  telles  que  le  soutien 
d’  avant-postes  Isolds  et  1’  aide  k  la  guerre  psychologique  grtce  au 
largage  de  tracts  et  au  transport  de  haut-parleurs. 
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US  ARMY  HELICOPTERS  AS  PERSONNEL 
AND  MATERIAL  CARRIERS 

Colonel  R.L.Ctdy 


I  hope  today  to  be  able  to  give  you  an  appreciation  of  the  extraordinary  develop - 
gents  we  are  experiencing  in  Vietnaa  in  the  application  of  helicopter  capabilities  to 
the  conduct  of  laud  combat  by  the  US  Army. 

I  shall  present  this  subject  in  these  five  phases. 

1.  Combat  environment. 

2.  Helicopter  employment  in  Vietnam. 

3.  Tactics  and  techniques. 

4.  Associated  helicopter  missions. 

5.  The  nature  of  the  US  Army  helicopter  effort  in  Vietnam. 

THE  ENVIRONMENT 

With  respect  to  environment,  I  feel  sure  that  most  persons  present  are  generally 
familiar  with  the  area  so  I  will  emphasize  only  those  aspects  which  most  affect 
helicopter  operations. 

South  Vietnam  is  marked  by  three  general  types  of  terrain,  the  Mekong  Delta  area, 
the  Coastal  Plain  and  the  Central  Highlands.  The  open  rice  paddies  and  small  amount 
of  vegetation  in  the  delta  region  facilitate  the  selection  of  landing  zones,  both 
primary  and  alternate.  However,  the  lack  of  obstructions  makes  it  easier  for  the 
enemy  to  fire  cn  our  aircraft  with  their  automatic  weapons.  The  coastal  plains  have 
many  of  the  characteristics  of  the  delta  region,  however,  landing  zones  often  are  more 
difficult  to  locate.  Roads  are  fewer  and  more  poorly  maintained.  Eas*-west  ridges 
extend  from  the  inland  mountains  to  the  shore  making  north-south  land  movement  extremely 
difficult.  The  central  highlands  terrain  presents  the  greatest  hazards  to  airmobile 
operations.  Rugged  mountains  coupled  with  vast  areas  of  jungle  severely  limit  the 
selection  of  suitable  landing  zones.  The  high  trees  surrounding  landing  zones  present 
real  hazards  during  approaches  and  departures. 

The  weather  of  Vietnam  stems  from  two  monsoon  cycles;  the  Northeast  and  Southwest. 

The  Northeast  monsoon  season  occurs  generally  between  the  months  of  September  and 
April.  It  brings  the  wet  season  to  the  coastal  plains  and  the  dry  season  to  the  delta 
and  highland  regions.  Heavy  clouds  along  the  coastal  mountains  restrict  air  movement 
in  that  area  while  hot,  dusty  conditions  exist  in  the  delta  and  highlands.  Conversely, 
the  southwest  monsoon,  which  occurs  from  April  to  September,  is  marked  by  low  ceilings 
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and  poor  visibility  cost  of  the  time  i&  the  central  highlands,  frequent  reduced 
visibility  in  the  delta  and  generally  good  weather  along  the  coastal  plains.  Se 
have  gained  a  great  deal  of  experience  over  the  past  year  and  a  half  and  can  now 
operate  successfully  under  much  worse  conditions  than  previously. 


THE  ENEKY 

In  general  the  Vietcong  (VO  and  the  North  Vietnamese  Army  soldiers  are  tough, 
tenacious  and  ingenious.  They  fall  into  three  categories  with  respect  to  their 
overall  effectiveness.  At  the  top  of  the  scale  are  the  North  Vietnaaese  Amy 
soldiers.  They  are  well  trained,  well  equipped  end  are  better  organized  and  led 
than  the  Vietcong.  They  possess  aore  antiaircraft  autocatic  weapons  in  their  units 
than  the  VC  and  are  adept  in  their  location  and  employment.  Next  in  the  scale  are 
the  hard-core  Vietcong.  They  are  organized  into  military- type  units;  however,  their 
weapons  and  equipment  are  inferior  to  those  in  North  Vietnamese  Army  units  and  thus 
limit  their  overall  effectiveness.  They  are  particularly  well  trained  in  guerrilla 
tactics  and  are  ingenious  in  their  use  of  mines,  booby  traps  and  other  field 
expedients.  At  the  end  of  the  scale  are  the  local  Vietcong  cells  or  units.  They 
lack  adequate  arms  and  equipment  to  make  them  effective  as  military  units;  however, 
they  excel  in  guerrilla  actions  such  as  ambushes,  sabotage  and  acts  of  terrorism. 

All  of  the  enemy  forces  have  the  distinct  advantages  of  being  thoroughly  familiar 
with  the  terrain  in  which  they  operate,  and  they  are  physically  well  adjusted  to  the 
climate.  As  a  result,  they  are  able  to  make  the  best  use  of  the  terrain  by  selecting 
the  most  advantageous  time  and  place  for  offensive  actions  and,  when  desiring  to 
escape  being  trapped,  can  cover  great  distances  in  areas  where  detection  is  next  to 
impossible.  For  these  reasons,  the  tactical  mobility  of  allied  forces  in  Vietnam  has 
become  an  absolute  essential  and  the  helicopter  has  done  much  toward  giving  us  that 
mobility. 


THE  USE  OF  HELICOPTERS 

The  use  of  toe  helicopter  as  a  personnel  and  material  carrier  in  the-  US  Army  has 
been  designed  to  meet  the  mission  requirements  of  wbat  we  consider  to  be  the  five 
major  functions  of  land  warfare.  These  are: 

1.  Tactical  Mobility, 

2.  Fire  Power. 

3.  Reconnaissance  and  Surveillance. 

4.  Logistics. 

5.  Command  Control. 

Our  fundamental  consideration  in  developing  Aviation  organizations  and  the  techniques 
for  their  employment  has  been  to  assign  aircraft  and  their  operators  at  the  lowest 
possible  command  level,  so  that  they  will  be  readily  available  and  quickly  responsive 
to  the  needs  of  the  ground  commander.  With  this  in  mind,  we  have  designed  certain 
helicopters  with  the  flight  capabilities  to  fit  the  requirements  of  the  five  major 
functions  of  land  combat.  We  also  have  organized  these  helicopters  in  units  which  are 
designed  to  give  the  rapid  responsiveness  the  ground  commander  needs. 
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In  relating  the  nse  of  the  various  helicopters  in  the  five  functions  of  land  warfare 
I  would  like  to  illustrate  with  film  froa  Vietnaa  the  versatility  of  several  A  the 
aircraft  in  that  they  are  used  to  acco^lish  two  or  wore  of  these  functions. 

The  execution  of  airaobile  operations  requires  careful  planning,  aeticulous  coordina- 
tir--  and  close  coaaand  control. 

In  discussing  the  techniques  of  GS  A ray  airaobile  operations  I  aust  eaphasize  that 
helicopter  employment  is  geared  directly  to  the  plans  and  needs  of  the  ground  coaaander. 

In  the  Planning  and  Reconnaissance  phase,  the  ground  coaaander  develops  a  tentative 
plan  to  accoaplish  the  cission  assigned  hia.  This  is  usually  done  on  the  basis  of  a 
rap  reconnaissance  with  the  assistance  of  the  aviation  coaaander.  Tentative  landing 
zones  are  selected  and  plans  are  made  for  pickup  of  troops  at  the  forward  operating 
base,  loading  and  unloading,  fire  support,  coatunications  and  coaaand  arrangements. 

This  is  followed  up  by  a  reconnaissance  by  helicopter,  during  which  the  ground  coaaander, 
air  coaaander  and  air-  or  artillery-liaison  officer  confirm  plans  already  aade  or  sake 
changes  to  the  plans  which  actual  viewing  of  the  terrain  aay  dictate.  Upon  return 
fron  the  reconnaissance,  appropriate  coaaand  ars  confirm  arrangements  for  fire  support 
by  tactical  air,  armed  helicopters  and  ground  weapons  such  as  artilJ'-ry  end  mortars. 
Plans  for  the  air  movement  phase  are  confirmed  to  include  take  off  tine,  loading  time, 
tiae  for  the  prestrike  on  the  landing  zone,  landing  time  and  the  requirements  for 
follow-up  delivery  of  weapons,  amasunition  and  supplies.  Comaunications  procedures  are 
agreed  upon  and  published. 

On  the  day  of  the  airmobile  operation  the  aircraft  are  assembled  at  the  forward 
operating  base  in  time  to  load  troops  and  equipment  and  take  off  at  the  agreed  time. 

The  flying  time  to  the  landing  zone  has  been  carefully  calculated  so  that  the  aircraft 
formation  arrives  at  the  landing  zone  at  the  exact  time  the  air  or  artillery  preparatory 
fires  terminate.  Armed  helicopters  escort  the  troop  carrier  aircraft  into  the  landing 
zone  and  deliver  suppressive  fire  on  the  edges  of  the  landing  zone  while  the  troops 
are  unloading.  Special  medical  evacuation  helicopters  usually  accompany  the  formation 
and  stand-by  in  the  event  there  are  casualties  requiring  evacuation. 

After  all  troops  and  weapons  are  delivered  to  the  landiug  zone  the  armed  helicopters 
are  often  kept  on  station  directly  overhead  to  deliver  immediate  fire  support  for  the 
ground  combat  units.  Aero  medical  helicopters  also  often  remain  in  the  area  during 
the  early  stages  of  the  operation,  and  then  later  go  on  a  standby  basis  at  the  forward 
operating  base  to  be  called  in  as  required. 

Should  the  operation  fail  to  make  contact  with  the  enemy,  new  plans  are  made  and 
the  troops  are  shifted  to  a  new  area  of  operation  to  continue  the  search. 

Up  to  now  I  have  discussed  only  preplanned  operations  in  which  a  deliberate  planning 
and  reconnaissance  process  was  followed.  There  have  been  numerous  instances  of 
immediate  reaction  in  which  large  numbers  of  troops  have  been  rapidly  moved  in  res¬ 
ponse  to  intelligence  on  enemy  activities  or  in  reaction  to  actual  enemy  attack  on 
friendly  units  of  outposts.  In  cases  of  this  type  planning  and  reconnaissance  steps 
are  compressed  in  time  so  that  reaction  is  nearly  immediate.  Success  of  this  type 
operation  depends  on  good  communications  and  understanding  on  the  part  of  all  partici¬ 
pants  of  standing  operating  procedures  for  airmobile  operations. 
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Upon  termination  of  the  operation,  helicopters  recover  troops,  weapons  and  supplies 
from  the  battle  area  and  return  them  to  base  camps. 


SPECIAL  MISSIONS 

Now  a  few  brief  coaaents  on  other  special  missions  accomplished  by  our  helicopters 
in  Vietnam. 

One  of  the  most  appreciated  types  of  support  is  that  given  to  isoln'ced  Allied  out¬ 
posts  of  various  types.  These  camps  are  located  many  miles  from  centers  of  population 
and  have  no  surface  means  of  transporting  supplies,  personnel  and  mail.  If  it  were 
not  for  the  frequent  helicopter  flights  which  reach  them  easily,  they  would  not  be 
able  to  accomplish  their  mission. 

Another  major  collateral  mission  is  the  support  of  consolidation  operations.  These 
operations  are  primarily  the  responsibility  of  the  Vietnamese  and  arc  designed  to  re¬ 
establish  friendly  control  over  large  areas  and  a  great  number  of  the  population 
previously  under  control  of  the  Vietcong.  We  support  the  military  operations  that 
cause  the  Vietcong  to  leave  the  areas;  we  position  friendly  forces  that  insure  local 
security  and  we  airlift  the  special  advisory  teams  such  as  medical,  agricultural, 
commerce,  and  construction  that  assist  the  liberated  villagers  in  restoring  order  and 
prosperity  to  their  areas.  Local  and  National  officials  are  transported  so  as  to 
supervise  the  accomplishment  of  these  tasks. 

In  recent  months  Allied  forces  have  been  increasingly  successful  in  implementing 
the  ‘TJhui  Loi"  or  't)pen  Hand”  program.  This  program  is  designed  to  encourage  members 
of  the  Vietcong  to  lay  down  their  arms  and  to  join  the  side  of  freedom.  Our  helicopters 
have  given  outstanding  support  to  this  program  by  mounting  loudspeakers  for  transmitting 
messages  to  the  Vietcong  wherever  they  are  or  by  dropping  leaflets  which  inform  them 
of  the  advantages  of  joining  in  the  Open  Hand  program. 

I  have  generally  covered  the  specifics  of  our  airmobile  concept  and  the  functions 
our  helicopters  perform.  The  means  with  which  we  accomplish  this  mission  include 
helicopters  organized  into  various  types  of  units,  such  as  air  cavalry,  utility, 
medium  cargo  or  heavy  lift  helicopter  companies.  Each  is  designed  to  accomplish  a 
specific  task  and  is  assigned  to  support  those  ground  combat  units  having  the  highest 
priority  at  any  given  time.  Their  speed,  range  and  versatility  allow  them  to  be 
shifted  quickly  and  effectively  from  area  to  area  thus  responding  to  the  actions  of 
the  enemy  or  in  accordance  with  the  plans  of  ground  commanders. 

To  give  you  an  insight  into  the  scope  of  these  operations,  I  would  like  to  quote  a 
few  statistics. 

During  the  months  of  January  and  February  1967  our  helicopters  flew  approximately 
180.000  hours  in  the  performance  of  our  600,000  sorties.  We  carried  over  70,000  tons 
of  cargo  and  lifted  over  870,000  troops.  To  do  this  each  of  our  pilots  averaged 
90-110  flying  hours  per  month  and  many  of  them  flew  as  much  as  130-140  hours.  Such 
accomplishments  are  unprecedented  in  US  Military  history. 
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I  recognize  that  this  has  been  a  fairly  limited  view  of  the  use  of  US  Ansy  helicopters 
as  personnel  and  material  carriers  in  Vietnam.  However.  I  trust  it  has  given  a  fair 
insight  into  these  operations  as  a  means  of  measuring  the  problems  and  requirements 
inherent  to  organizing,  training,  deploying  and  supporting  the  organization  required  to 
accomplish  these  missions.  Subsequent  presentations  in  this  symposium  will  address 
many  of  the  problems  of  safe  operation,  pilot  training,  fatigue,  motivation  and 
operational  techniques  -  all  of  which  relate  closely  to  successful  mission  accomplishment. 


DISCUSSION 


*g  Cdr  Eley,  congratulated  the  speaker  on  the  excellence  of  this  overall  review  of 
US  Army  equipment  and  techniques.  He  noted  that  in  an  illustration  of  the  attachment 
of  a  heavy  under-slung  cargo  to  the  heavy-lift  helicopter,  no  head  protection  was  worn. 
Was  there  not  a  very  severe  degree  of  turbulence  due  to  down-wash  below  such  a  large 
rotor  disc,  and  was  there  not  a  danger  of  bead  injury? 

Col  Cody  replied  that  the  turbulence  was  in  fact  less  than  that  below  the  tandem-rotor 
Chinook  helicopter,  and  that  this  particular  'flying- crane’  type  machine  was  generally 
operated  from  reasonably  well-prepared  areas.  Head  protection  was  clearly  advisable 
nut  was  extremely  difficult  to  provide.  Sg  Cdr  Fryer  stated  that  the  RAF  had  under 
development  a  one-size  protective  helmet  and  Capt  Perry  confirmed  that  samples  had  been 
received  by  the  Army  Air  Corps.  Col  Cody  expressed  interest  in  this  development  and 
emphasised  the  difficulties  even  with  multi-size  aircrew  helmets  in  the  achievement  of 
adequate  fit. 

Col  Kriebel  asked  whether  night  operations  were  widely  used  in  Vietnam.  Col  Cody  stated 
that  they  were  severely  limited  by  lack  of  adequate  navigational  techniques  and  the 
hostile  mountainous  terrain.  It  was  felt  that  it  was  too  hazardous  to  attempt  to  land 
pathfinder  teams  to  set-up  landing  zones  in  the  face  of  the  type  of  enemy  disposition 
encountered. 

Wg  Cdr  Eley  expressed  surprise  at  the  mention  of  operating  figures  for  pilots  of  as 
high  as  130  to  140  hours  per  month.  He  asked  whether  there  was  much  evidence  of  fatigue. 
Col  Cody  replied  that  fatigue  was  sometimes  a  problem  -  it  would  be  dealt  with  later  in 
the  programme.  Ideally  he  would  like  to  see  a  limit  of  90  hours  per  month  set  for 
aircrew  on  operations. 


RAF  EXPERIENCE  OF  HELICOPTER  OPERATIONS  IN  BORNEO 

by 

Wg  Cdr  D.Eley,  RAF 

Chief  Flying  Instructor,  School  of  Army  Aviation. 

Middle  Wallop,  Hants. ,  UK 
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RESUME 

Conditions  g&^rales  &  affronter. 

Role  des  hdlicopt^res  dans  le  soutien  des  forces  terrestres. 

Conditions  operationnelles:  terrain,  conditions  mdtforologiques. 
Probl&nes  de  r.icherches  et  de  sauvetage,  atterrissages  brutaux. 

Tftches  aux  altitudes  ^lev^es. 

Certains  probl&nes  pos^s  au  pilote  d'  h^licopt^re  au  cours  d'  operations 
dans  la  jungle:  navigation,  communications,  langue,  stress  thermique, 
brfllures  par  contact,  insectes  et  maladies. 
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RAF  EXPERIENCE  OF  HELICOPTER  OPERATIONS  IN  BORNEO 
Wg  Cdr  D.Eley,  RAF 


A  BRIEF  HISTORICAL  BACKGROUND  TO  CONFRONTATION 

Like  earlier  political  leaders  of  Indonesia,  Dr  Soekarno' s  dream  wr  ,o  unite  all 
the  islands  of  that  Archipelago  to  fora  a  Greater  Indonesia. 

After  the  failure  of  the  internal  revolt  in  Sumatra  in  1959  he  gradually  gained 
sufficient  power  t"  absoro  West  Irian;  this  he  achieved  by  August  1962.  After  this 
success  he  turned  Ms  attention  to  swallowing  up  the  remaining  part  of  the  Island  of 
Borneo.  He  was  assisted  by  '•-ahari,  the  Brunei  political  leader,  who,  with  the  help 
of  Indonesian  trained  cadres,  initiated  a  revolution  in  December  1962.  The  uprising 
was  soon  suppressed,  however,  by  British  troops  rapidly  deployed  from  Singapore. 

The  Confrontation  Campaign  which  then  followed  was  directed  initially  against  the 
formation  of,  and  subsequently  against,  the  Federation  of  Malaysia.  In  Borneo  it  took 
the  shape  of  sporadic  incursions  across  the  ill-defined  1000  mile  birder  dividing  the 
Malay  states  of  Sabah  and  Sarawak  from  Indonesian  Kalimantan.  Later  i  c  was  stepped 
up  and  both  parachute  drops  and  sea-borne  landings  were  made  at  various  places  on  the 
Malayan  mainland,  notably  in  Johore  State. 


THE  DEVELOPMENT  OF  HELICOPTER  OPERATIONS 

Naval  and  RAF  helicopters,  later  supplemented  by  Army  helicopters,  were  committed 
to  supporting  the  ground  forces  patrolling  the  border  and  defending  strategic  points. 
Of  necessity,  the  troops  were  very  ;hinly  spread  with  many  patrols  cop  bating  of 
only  four  or  five  men  with  a  frontage  of  several  miles  to  police.  Their  role  was 
really  that  of  a  trip-wire  and  their  task  was  to  see  the  enemy  and  radio  back 
information  without  themselves  being  detected.  Without  helicopter  suppo:-*  to  move 
men  and  supplies  this  operation  would  have  needed  many  times  the  number  o..  troops, 
or  taken  many  more  years  to  complete. 

To  give  a  typical,  first  hand,  instance  of  the  initial  effort  -  I  was  at  the  time 
commanding  No. 110  Squadron  equipped  with  Sycamore  helicopters  at  Butterworth  in 
North  Malaya.  On  Christmas  Eve,  1962,  shortly  after  the  Brunei  revolt,  a  detachment 
of  three  Sycamores  was  air-lifted  by  Beverley  transports  into  Labuan  in  Sabah.  On 
the  following  day  they  commenced  operations. 

Soon  the  pilots  were  flying  throughout  all  hours  of  daylight  in  a  strange  country, 
out  of  radio  contact,  with  very  limited  distribution  of  fuel  stocks  and  with  very 
crude  maps. 
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Ftellowing  oar  experiences  in  Kalsya  certain  *kno«f’  routes  were  adhered  to  at  the 
expense  of  extra  flying  tine  to  aid  Search  and  Rescue  operations  in  the  OTent  of  a 
crash.  Xev  pilots  «ere  “checked  oat"  alone  these  rentes  and  later  used  the*  as  base 
lines  free  which  to  explore  new  areas.  Ore  jungle  is  such  like  another  bet  in  con¬ 
trast  to  the  sany  seal!  helicopter  clearings  in  Ralic-a.  *ost  of  the  early  sites  used 
in  Borneo  were  “Tillage”  football  pitches.  I  never  saw  any  football  bat.  luckily  for 
as.  1  gather  that  the  people  of  the  “long  bouses”  boasted  of  their  pitch  as  acme  kind 
of  states  svxbol . 

kith  the  arrival  of  the  Ciirlrind  Jft.  10  four  sooths  later,  larger  payloads  and 
longer  sorties  beeme  possible.  \HF  nd  EBP  radios  provided  better  range  but  even  so. 
ooce  oat  of  line  of  sight,  radio  contact  was  lost.  A  strong  plea  was  wade  for  HP-SS8 
radios  and  these  were  eventually  fitted  to  all  *>ir.*winds  -  finally  giving  a  very 
good  radio  cover  for  the  ifeole  operation. 

As  the  incursions  increased  in  size  and  frequency  cd  were  better  organised  the 
noffber  of  fhirlwird*.  Belvederes  and  other  service  helicopters  was  also  increased. 
After  one  or  two  had  been  shot  at.  extra  precautions  were  taken:-  fluorescent  naint 
carkisgs  were  reaoved.  “flak-vests”  wore  isacea  to  pilots  and  sachine  guns  and 
gunners  were  carried.  Ifcec  operating  near  the  border,  two  pilots  were  crewed  in  case 
one  was  incapacitated  and  where  possible  aircraft  flew  in  pwirs.  At  first  pilots 
were  divided  over  whether  to  wear  their  flak-vests  or  sit  on  then.  Later  we  were 
issued  with  slabs  of  araoured  plate  for  the  seats. 

Clearings  tacme  awsi  iaportant  -  for,  as  the  straggle  developed  the  ground  forces 
wished  to  be  dropped  or  lifted  such  nearer  to  the  border  is  order  to  effect  a 
“cut-off”  after  an  incursion  or  to  carry  out  a  (pick  patrol  in  a  suspected  area. 
Clearings  were  therefore  cut  all  along  tee  border. 

Deployment  was  a  problec  -  in  order  to  facilitate  servicing  and  to  ensure  a  correct 
priority  for  tasking,  alJ  our  aircraft  eperated  out  of  Labuan.  This  also  meant  that 
the  aircrews  had  the  benefit  of  a  higher  standard  of  aessieg  ard  accomodation.  On 
the  o*her  hand,  this  was  wasteful  of  aircraft  hours  because  of  the  long  transit  tines. 
Later  to  reduce  “reaction  tine”,  forward  bases  were  set  up  and  the  aircraft  operated 
froa  these  until  due  for  their  next  scheduled  servicing.  Aircrew  lived  with  local 
Amy  Units,  in  iaprorised  cacps  or  in  long-houses. 


Fuel  problems  —  were  overooae  by  having  fuel  supplies  para-dropped  or  air-lifted 
by  fixed  wing  into  the  clearings  or  strips  to  provide  geographically  spaced  stocks 
covering  the  areas  aost  coaoonly  used.  For  tasks  off  the  noraal  routes  fuel  was 
either  dropped  or  lifted  in  by  under-slung  load  frea  helicopters. 


GENERAL  OPERATING  CONDITIONS 

Usually  a  jungle  aist  covered  the  valleys  and  low  plateaux  until  about  0830-0930 
in  the  aornings.  This  then  burned  off  to  give  clear  skies  until  approximately 
1330-1430  hours,  after  which  tine  a  Cteaulus  build-up  occurred,  covering  all  high 
ground  and  possibly  giving  rise  to  thunderstorms  with  torrential  rain  later  in  the 
day.  It  was  therefore  essential  that  the  best  possible  use  was  wade  of  the  excellent 
flying  conditions  between  0900-1400  hours.  On  a  troop- lift  there  could  well  be  a 
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requirement  for  six  or  seven  Journeys  with  three  or  four  aircraft  between  the  two 
locations,  and  therefore  every  endeavour  was  aade  to  achieve  a  minimum  turnround  tine. 
Originally,  because  of  the  fire  risk,  it  was  nandatory  to  stop  engines  when  refuelling, 
ana  a  turnround  inspection  was  necessitated.  This  aeant  delays  of  up  to  30  minutes 
compared  to  only  about  4  minutes  when,  later,  refuelling  with  engines  running  was 
authorised. 

Apart  fro*  visibility  and  heat  probless,  when  the  weather  had  been  dry  for  acre  than 
a  few  hours  dust  was  picked  up  by  the  rotor  down-wash  and  covered  everything,  whereas 
in  wet  weather.  Kid  took  its  place. 

On  the  groimd  flies  and  leeches  abounded  but  did  not  prove  a  3erious  problem. 


RICH  ALTITUDE  OPERATIONS 

Helicopter  clearings,  such  as  I  described  earlier,  were  usually  cut  on  a  hill  top 
or  ridge  rather  than  in  a  valley.  In  this  way  a  ainisua  n usher  of  trees  had  to  be 
felled  and  the  approach  and  take-off  routes  were  safer.  This  practice  was  also  used 
when  we  were  tasked  to  support  an  Army  survey  team  fixing  certain  knotn  points  in 
relation  to  one  another  so  that  a  series  of  aerial  photographs  could  be  used  for  the 
production  of  better  saps.  The  pin-points  for  the  ground  survey  were,  of  necessity, 
on  the  highest  available  features,  some  almost  inaccessible  due  to  their  shape,  the 
presence  of  trees,  or  both.  The  technique  then  used  was  to  lower  a  nan  with  a  power 
saw.  by  winch,  onto  a  ledge  or  through  the  nearest  gap  in  the  trees.  He  would  foil  enough 
trees  to  enable  the  helicopter  to  be  balanced  precariously  on  one  or  two  wheels  while 
the  remainder  of  the  survey  teac  were  offloaded  together  with  their  theodolites  etc. 
Three  “trio-points"  had  to  be  Banned  simultaneously  to  obtain  the  correct  measurements, 
then  the  “rear"  party  was  taken  forward  to  the  next  point,  leap-frog  style,  until  the 
next  measurement  was  completed,  and  so  on  until  sost  of  Sabah  and  Sarawak  was  covered. 
The  whole  task  was  completed  in  weeks  cospared  with  perhaps  several  isonths  or  even  a 
year  by  surface  Beans. 

Another  interesting  high  altituoe  task  was  air-lifting  Sabah  Radio  Station.  In 
order  to  counter  the  propaganda  transmitted  from  Djakarta  it  was  planned  to  move  this 
Radio  Station  up  to  a  site  on  Mount  Kinabulu,  which  rises  14,500  ft  above  sea  level. 

I  uplifted  the  first  reconnaissance  party  and,  after  waiting  some  time  for  the  cloud 
to  clear,  landed  at  6500  ft  at  the  road  head.  Literally  within  seconds  of  touching 
down  there  was  a  wind  change  which  brou  the  cloud  down,  reducing  visibility  to  a 
matter  of  a  few  yards.  There  we  were  stranded  from  1100-1730  hours  when  having 
completed  plans  for  an  overnight  stop,  it  cleared  just  as  suddenly  as  it  had  closed 
in.  Before  returning  to  base  we  reconnoitred  the  site  for  the  Station  at  about 
9500  ft.  It  was  interesting  that  when  flying  between  layers  of  broken  cloud,  and 
with  rain  on  the  windscreen  1  experienced  for  the  first  time,  the  sensation  of 
“vertigo".  I  also  realised  how  careful  one  had  to  be  to  keep  within  the  operating 
limits  of  the  aircraft  at  those  heights. 

Search  and  Rescue  -  was  always  a  preoccupation.  When  an  aircraft  is  forced  to  land 
in  the  jungle  the  main  difficulty  is  in  pin-pointing  the  wreckage.  I  was  for  some 
time  a  Member  of  a  3oard  of  Inquiry  investigating  the  crash  of  a  twin-rotor  Belvedere 
in  which  nine  men  were  killed.  It  was  extremely  difficult  to  spot  the  wreckage 
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through  the  small  hole  in  the  jungle  canopy,  even  when  the  approximate  position  was 
known.  I  had  the  novel  experience  of  being  lowered  90  ft  on  a  wiuch  cable  from  a  Naval 
Vessex  and,  after  leaving  the  strop,  climbing  down  a  30  ft  rope  and  then  dropping  the 
last  10  or  15  ft  onto  the  fallen  trees.  Having  carried  out  a  survey  of  the  wreckage. 

I  had  to  march  out  6  miles  through  the  jungle  in  a  blinding  thunderstorm.  Some  days 
later,  in  the  company  of  an  Accident  Investigation  Branch  Inspector  I  was  flown  back 
by  Sycamore  to  within  450  yards  of  the  wreckage.  Ihis  was  achieved  by  flying  down  a 
river  so  low  that  the  trees  overhung  the  rotor  disc  on  either  side  and  then  j  taping 
down  onto  a  boulder  in  the  river  bed  whilst  the  aircraft  was  in  the  hover.  When  the 
investigation  was  completed,  some  3  or  4  days  later,  having  manhandled  several  tons  of 
rocks  into  the  river  to  clear  some  sort  of  helicopter  pad,  we  made  the  very  tricky 
recovery  by  Sycamore. 

Some  months  later  we  carried  out  trials  with  parachutes  with  the  object  of  perfect¬ 
ing  a  system  of  marking  a  crash  site.  The  idea  was  to  pluce  a  parachute  attached  to 
a  box  of  rations  on  a  static  line  in  the  cabin.  If  the  engine  failed  the  box  and 'chute 
were  to  be  jettisoned  at  a  height  of  between  20  and  40  ft  above  the  tree  tops.  The 
weight  of  the  box  was  just  sufficient  to  deplc..  the  parachute.  It  was  quite  successful; 
the  ones  that  were  dropped  near  the  crash  site  lay  billowing  on  the  trees  and  could  be 
seen  for  miles.  However,  trials  are  shortly  to  be  conducted  on  a  crash-indicating 
radio  beacon  that  will  automatically  be  thrown  clear  and  activated  on  impact. 


PROBLEMS  ENCOUNTERED 

Generally,  as  expected  during  these  undoubtedly  successful  helicopter  operations, 
many  problems  were  highlighted  and  some  still  remain  to  be  solved. 

Just  to  mention  a  few:- 

Xavigation  -  was  one  of  our  chief  difficulties,  due  to  the  lack  of  suitable  maps. 
Jungle  navigation,  when  cloud  or  tactical  considerations  often  precludes  flying  high 
enough  to  adhere  to  fixed  courses  and  tines,  becomes  just  a  question  of  getting  to 
know  the  area,  mentally  orientating  the  more  prominent  features  and  following  the  line 
of  contours  or  rivers.  Pyrotechnics,  balloons,  and  radio  beacons  have  proved  useful 
for  the  location  of  L.Z.  s.  Night  operations  were  not  undertaken  except  in  emergency 
due  to  the  lack  of  aids  and  the  risks  involved. 

Coiuuirii  cat  ions  -  as  indicated,  HP  Single  Side  Band  equipment  proved  a  great  break¬ 
through  in  this  sphere.  With  a  phenomenal  range  and  efficiency,  even  from  ground 
level  in  a  jungle  clearing  at  the  bottom  of  a  valley,  it  proved  invaluable  after  the 
first  few  months  of  teething  troubles.  Adequate  communication  between  the  helicopter 
and  ground  troops  was  often  not  possible  due  to  incompatibility  of  sets  and  this  proved 
a  considerable  embarrassment  at  times.  Finally,  communications  between  the  pilot’s 
cabin  and  the  passenger  compartment  wus  found  to  be  highly  desirable.  Even  so,  the 
problem  of  language  remained  if  the  Ghurka  or  Malay  troops  were  unable  to  speak  English, 
for  very  few  pilots  spoke  these  languages. 

Height  and  Centre  of  Gravity  -  unless  every  passenger  and  item  of  freight  was 
weighed  on  the  specially  provided  (bathroom)  scales  and  the  pilot  maintained  a  con¬ 
stant  exercise  of  mental  arithmetic  there  was  always  a  risk  of  exceeding  the  limits 
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of  All  Up  Weight  and  C  of  G  travel.  It  is  now  technically  possible  to  fit  strain 
gauges  to  all  undercarriage  legs  of  fixed  or  rotary  wing  aircraft  which  sould  indicate 
the  weight  of  the  aircraft  and  its  C  of  G  position  prior  to  take  off. 

Absailing  -  Clearly  in  jungle  operations  there  is  a  requirement  for  a  safe  type  of 
absailing  equipment  with  a  drop,  and  preferably  a  lift  too,  of  2-300  ft  in  order  to 
penetrate  the  canopy  of  trees.  Although,  many  experiments  were  carried  out  we  never 
discovered  a  really  safe  method  for  lowering  or  lifting  men  more  than  20  to  30  ft  by 
rope  or  60  ft  by  winch.  However,  we  did  successfully  lower  boxes  of  ammunition,  food, 
radio  sets  and  even  tracker  dogs  on  long  lengths  of  lashing  tape  which  we  jettisoned 
as  soon  as  the  load  was  salely  on  the  ground. 

Heat  Stress  -  few  aircrew  experienced  heat  exhaustion,  probably  because  of  the  pre¬ 
cautions  taken.  A  progressive  exposure  to  the  sun  until  a  good  tan  was  acquired  gave 
protection  if  inadvertently  exposed  later.  Some  of  the  personnel  took  salt  tablets, 
others  none.  It  is  difficult  to  say  who  was  right,  but  provided  a  normal  amount  of 
salt  was  taken  with  food,  there  was  little  risk  of  heat  exhaustion. 

If  aircraft  were  left  out  in  the  direct  sunlight  the  cockpit  temperatures  could 
reach  120°C  and  skin  contact  burns  could  well  result.  These  were  prevented  by  fitting 
aircraft  cockpit  covers  or  blinds,  turning  seat  cushions  upside-down  and  wearing 
adequate  clothing. 

Insects  and  Diseases  -  strangely  enough  the  least  of  our  worries:  yet  judging  by  the 
chorus  of  sounds  at  night  the  jungle  was  teeming  with  animals,  insects  and  reptiles. 
Apart  from  mosquitoes,  against  which  nets,  "fish-coils"  and  anti-malarial  pills  were 
quite  effective,  and  leptospirosis  which  was  guarded  against  by  boiling  drinking  water 
and  avoiding  stagnant  pools,  relatively  little  trouble  was  experienced.  Personnel 
were  at  time  subject  to  minor  stomach  upsets  and  one  near  epidemic  of  hepatitis  which 
was  said  to  be  due  to  water  contamination,  but  otherwise  kept  surprisingly  fit. 

This  reflected  credit  on  personal  hygiene  and  showed  the  value  of  the  jungle  survival 
training  given  to  all  aircrew  at  the  Jungle  Survival  School  in  Singapore. 

In  Conclusion  -  there  just  isn’t  time  in  a  short  talk  to  describe  all  the  many  and 
varied  activities  undertaken  by  RAP  helicopters  in  Borneo.  So  -  having  given  you  some 
of  the  background  p  cture  and  a  sketchy  outline  of  one  or  two  of  the  tasks,  I  would 
sum  up  by  saying  that  in  this  type  of  terrain  and  under  very  testing  conditions  the 
helicopter  again  demonstrated  its  unique  abilities  and  extreme  versatility.  The 
enormous  advances  made  over  the  last  few  years  have  made  even  the  quite  sophisticated 
aircraft  that  we  finally  operated  in  Borneo  seem  quite  embryonic.  The  achievement 
and  capabilities  that  I  have  only  had  time  to  hint  at,  therefore,  represent  only  the 
first  faltering  footsteps  of  an  infant  prodigy  whose  potential  is  only  now  being 
tentatively  probed  and  whose  future  is  undoubtedly  assured. 


DISCUSSION 

Brig. Gen. Lauschner  thanked  Wg  Cdr  Eley  for  his  interesting  review  of  operations  under 
extremely  arduous  conditions.  He  asked  what  was  the  nature  of  enemy  fire-power  in 
Borneo.  Wg  Cdr  Eley  replied  that  the  enemy  forces  were  armed  principally  with  rifles, 
light  machine  guns  and  mortars,  mostly  of  East  European  origin. 
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ROYAL  NAVAL  EXPERIENCE  IITH  HELICOPTERS 
OPERATING  FROM  COMMANDO  CARRIERS  AND 
AS  PLANE  GUARDS 

Lt  Cdr  P.J. Williams.  RN 


Before  discussing  Royal  Naval  experience  in  operating  helicopters  from  Commando 
Carriers  I  think  it  would  be  helpful  to  explain  what  the  British  understand  by  a 
Commando  Carrier  and  to  suggest  the  types  of  operation  to  which  it  is  best  suited. 
Without  such  explanation  I  thought  it  might  be  Difficult  for  you  to  relate  our 
experience  to  our  progress  and  difficult  for  you  to  reflect  on  the  future. 

Various  operations  in  the  nineteen-fifties  demons  .rated  to  the  British  Government 
that  a  concept  which  joined  helicopters  and  soldiers  together  on  board  a  ship  would 
be  an  efficient  and  effective  method  of  dealing  quickly  with  limited  military  tasks 
over  a  wide  area.  So  by  I960  two  light  carriers,  no  longer  suited  to  the  operation 
of  heavy  jet  aircraft,  had  been  allocated  to  the  new  task.  Royal  Naval  helicopters 
were  specially  prepared  for  the  new  role,  which  was  at  variance  with  their  usual 
anti-submarine  werk,  and  the  Royal  Navy's  own  “sea  soldiers”  -  the  Royal  Marine 
Commandos  -  were  chosen  as  Britain’s  sea  borne  and  heiiportable,  quick  reaction  force. 

As  would  be  expected  considerable  fighting  efficient v  is  achieved  on  board  a  Commando 
Carrier  when  the  Royal  Navy  helicopters  are  continuallj  operating  with  one  particular 
unit  of  the  Royal  Marines:  however  it  would  be  wrong  to  gain  the  impression  that  this 
concept  is  entirely  dependent  for  success  upon  highly  specialised  units.  Any  helicopter 
force  with  any  military  unit  is  capable  of  effective  operations  from  a  Commando  Carrier. 
To  this  end  Roycj  Air  Force  and  Army  helicopters  periodically  embark  in  the  Commando 
Carriers  to  operate  with  units  of  the  British  Army. 

The  type  of  operations  to  which  the  Connando  Carrier  is  best  suited  is  of  the  “Brush 
Fire”  variety  where  quick  reaction  creates  the  correct  balance  of  power  necessary  for 
a  recognised  Government  to  maintain  control  and  restore  law  and  order.  Actual  examples 
of  such  employment  were  the  Kuwait  crisis  in  1961,  the  rebellion  in  Brunei  in  1962  and 
the  Malaysian  confrontation  with  Indonesia  which  has  only  recently  ei  ^d. 

For  the  purposes  of  this  presentation  the  Commando  Carrier  is  being  considered  in 
isolation  in  order  to  concentrate  on  various  helicopter  operating  aspects,  in  reality 
the  Commando  Carrier  comprises  the  spearhead  of  a  composite  force  which  is  capable  of 
providing  air  superiority  over  the  battle  area,  of  screening  itself  against  submarine 
attack  and  of  carrying  the  additional  armour,  troops  and  logistic  support  necessary 
for  a  military  build  up. 

Britain  has  two  Commando  Carriers,  the  "Albion”  and  "Bulwark”.  Both  are  of  the 
same  class  and  both  have  been  extensively  refitted  to  meet  the  requirements  of  military 
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helicopter  operations.  All  the  original  heavy  fixed  wing  launch  and  recovery  equipment 
has  been  removed  and  the  resulting  space  used  for  additional  military  accommodation. 

The  carriers  have  an  endurance  of  over  5000  miles  at  20  knots  and  each  is  equipped  with 
eighteen  helicopters.  Each  has  full  living  accommodation  for  750  soldiers  but  the 
number  carried  can  be  increased  to  over  2000  men  for  short  periods.  One  of  the  great 
advantages  of  using  an  ex  fixed  wing  carrier  for  this  task  is  that  all  the  hangars  and 
maintenance  facilities  remain  intact  and  none  of  the  aircraft  have  to  remain  on  deck 
during  non  flying  periods  for  servicing. 

This  arrangement  has  the  added  advantage  of  allowing  the  military  to  use  the 
"flat -top”  as  a  sports  arena  and  so  keep  fit.  One  of  the  biggest  problems  facing  the 
military  commander  in  a  Commando  Carrier  is  keeping  his  men  in  top  physical  condition 
during  extended  periods  at  sea. 

The  ship  carries  its  own  landing  craft  fdr  a  variety  of  support  tasks.  It  also 
has  motorised  rafts  for  landing  heavy  trucks  which  are  beyond  the  lifting  capacity  of 
our  present  helicopters. 

The  Carriers  have  retained  all  their  radar  equipment  and  the  operations  rooms 
originally  used  for  controlling  fixed  wing  activities. 

In  consequence  the  control  of  helicopters  between  the  ship  and  shore  is  positive 
both  by  day  and  by  night  and  in  all  weathers.  The  ship  is  also  equipped  so  that  the 
helicopters  can  be  recovered  to  the  deck  in  blind  flying  conditions. 

An  embarked  military  unit  is  equipped  with  Land-rovers  end  a  variety  of  anti-tank 
and  other  guns  up  to  and  including  105  mm  howitzers  ell  of  which  are  helicopter 
transportable. 

These  are  stowed  either  on  deck  or  in  the  hangar  depending  on  flying  requirements 
and  ill  this  equipment  is  maintained  in  good  condition  because  the  extensive  aircraft 
workshops  are  available  to  the  military  mechanics. 

Mechanical  failure  of  military  equipment  ashore  is  normally  more  readily  rectified 
by  flying  the  equipment  back  t-»  the  ship  rather  than  attempting  field  repairs.  The 
carrier  has  its  own  hospital  equipped  with  an  operating  theatre,  dental  surgery  and 
wards  with  twenty  beds. 

In  addition,  operational  arrangements  are  immediately  available  to  expand  the 
medical  capability  to  two  theatres  and  100  beds  as  the  wounded  are  brought  from  the 
battle  area  by  helicopter  and  quickly  routed  via  the  aircraft  lifts  and  through  special 
wide  doors  to  the  hospital.  Normally  the  ship  carriers  two  doctors  and  a  full  support¬ 
ing  medical  staff.  Feeding  and  domestic  facilities  for  the  combined  sea  air  and  land 
force  present  no  great  difficulty  to  the  ship  since  the  total  number  of  men  on  board  is 
normally  not  much  greater  than  the  number  originally  required  for  fixed  wing  operations. 

The  helicopter  used  on  board  the  Commando  Carrier  is  the  Wessex  Mk  5.  This  helicopter 
is  based  on  a  Sikorsky  design  but  has  been  re-engined  and  modified  to  suit  British 
requirements.  The  power  in  the  Wessex  5  is  provided  by  two  free  power  turbine  engines 
and  these  give  the  aircraft  a  much  better  overall  performance  when  compared  with  the 
original  piston  engined  American  S58.  The  Wessex  5  has  a  full  single  engine  capability 
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throughout  all  normal  phases  of  flight,  the  only  exception  to  this  ability  occurring 
in  very  hot  and  high  conditions  with  the  helicopter  hovering  at  full  all-up  weight.  It 
may  be  cf  interest  to  note  here  that  with  the  introduction  of  turbine  power  plants 
into  Naval  helicopters  came  the  opportunity  to  implement  a  long  standing  intention; 
that  being,  to  remove  the  need  to  carry  high  octane  gasoline  on  board  carriers. 

The  Wessex  5  is  a  conventionally  arranged  single  rotor  helicopter  with  2  pilot 
positions  forward  and  a  rectangular  cabin,  for  up  to  14  passengers  and  an  aircrewman. 
below  and  behind  the  pilots.  There  is  no  reasonable  access  during  flight  between  the 
two  compartments.  The  cabin  has  only  one  door  on  the  right  side  and  this  is  a  restric¬ 
ting  factor  when  considering  the  speed  at  which  troops  can  be  embarked  or  disembarked. 

It  is  expected  that  future  helicopters  in  this  role  would  have  doors  on  both  sides  with 
the  troop  seats  outward  facing  down  the  centre  of  the  cabin.  Apart  from  the  operational 
advantages  of  such  an  arrangement  it  is  thought  to  be  much  safer  during  a  forced  landing 
at  sea. 

Much  thought  has  however  been  given  to  flight  safety  in  the  Wessex  5  since  the 
helicopters  of  the  Commando  Carrier  spend  a  considerable  amount  of  time  over  water 
with  relatively  large  numbers  of  passengers  on  board.  Apart  from  the  single  engine 
performance  already  mentioned,  the  Wessex  5  is  fitted  with  flotation  equipment  which 
is  packed  on  the  wheel  hubs  and  inf luted  when  required.  It  is  fitted  with  very  large 
windows  on  the  left  side  for  easy  exit  and  all  escape  routes  from  the  inside  of  the 
aircraft  are  marked  by  flourescent  hand  rails  to  aid  passengers  when  submerged  or 
escaping  at  night.  Each  passenger  has  a  properly  stressed  seat  and  wears  a  lap  strap. 

He  is  not  required  to  wear  any  protective  headgear  although  the  aircrew  wear  normal 
flying  helmets.  Troops  wear  specially  designed  lightweight  life  jackets  when  flying 
over  the  sea. 

However  the  most  significant  contribution  towards  passenger  flight  safety  is  the 
inclusion  in  the  crew  of  an  aircrewman  who  is  carried  at  all  times.  He  is  responsible 
for  all  aspects  of  passenger  control  and  safety.  All  aircraft  are  fitted  with  rescue 
hoists  and  the  crewmen  are  all  trained  in  search  and  rescue  techniques. 

Since  the  Commando  Carriers  carry  only  one  type  cf  helicopter  it  is  necessary  for 
that  type  to  be  capable  of  various  roles.  Fortunately  the  Wessex  5  is  versatile  and 
apart  from  normal  troop  carrying  it  is  used  for  crane  work,  search  and  rescue,  air 
ambulance,  with  up  to  7  stretchers  plus  a  medical  attendant,  and  for  parachuting,  a 
technique  used  with  pathfinders  at  night. 

Also  it  can,  very  quickly,  be  armed  with  a  variety  of  weapons  which  include  machine 
guns,  rockets,  wire  guided  missiles  and  illuminating  flares.  To  complete  the  description 
of  the  Wessex  5  helicopter  I  think  it  is  only  necessary  to  mention  that  it  is  well 
instrumented  and  well  stabilised,  this  latter  point  being  of  marked  interest  when 
considering  aircrew  fatigue. 

The  main  aircrew  problems  facing  the  aviation  command  during  any  extended  operations 
are  fatigue  and  availability.  Current  technical  reliability  permits  a  high  percentage 
of  helicopters  continually  on  line  and  so  military  p’anning  must  take  close  account  of 
the  pnysical  capabilities  of  the  pilots.  Squadron  aircrew  complement  is  planned  at 
two  pilots  per  aircraft,  a  total  of  36  for  an  18  aircraft,  squadron  and  ut.  isation  is 
reckoned  at  6  flying  hours  per  pilot  per  day.  Calculations  on  th l >  basis  will  show 
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that  the  ability  of  the  aircrew  to  satisfy  military  requirements  will  depend  largely 
on  two  main  points 

(a)  The  range  of  shore  operations  from  the  ship. 

(b)  Whether  one  or  two  pilots  fly  in  each  aircraft. 

The  two  points  are  closely  related.  On  straight  forward  daytime  operations  with  one 
pilot  to  each  aircraft  and  with  the  ship-to-shore  distance  not  exceeding  30  miles 
sufficient  sorties,  both  logistical  and  tactical,  can  be  flown  to  satisfy  all  usual 
military  requirements.  The  question  of  range  from  the  carrier  is  most  important,  not 
so  much  as  might  be  imagined  because  of  the  fuel  to  military  payload  ratio,  but  because 
of  the  frequency  with  which  the  helicopters  can  be  used.  Over  a  15  mile  radius  of 
action  one  aircraft  achieves  5  sorties  every  2  hours,  over  a  70  mile  radius  only  one 
sortie  every  2  hours.  Yiewed  with  18  helicopters  over  an  8  hour  period  the  short 
range  offers  the  military  360  sorties,  the  longer  range  only  72. 

The  decision  as  to  whether  one  or  two  pilots  should  crew  the  helicopter  is  related 
to  both  flying  and  operational  conditions.  The  rapid  expansion  of  the  Royal  Navy’s 
helicopter  activities  in  recent  years  has  resulted  in  a  preponderance  of  young, 
relatively  inexperienced  pilots  and  in  their  guidance  much  stress  is  laid  upon  the 
responsibilities  of  aircraft  captaincy  and  the  need  to  inspire  the  many  and  various 
military  passengers  with  complete  confidence  in  the  aircrew.  To  this  end  it  is  usual 
to  fly  a  crew  of  two  pilots  for: 

(a)  Night  and  instrument  flight  conditions. 

(b)  Aiming  and  firing  weapons. 

(c)  Areas  where  there  is  know  to  be  ground  fire  and  the  wounding  of  a  pilot  is  likely. 

(d)  On  extended  flights  where  navigation  is  expected  to  be  difficult. 

The  only  other  consideration  of  account  when  discussing  Commando  carrier  aircrew  is 
pilot  and  aircraft  availability  when,  for  some  overriding  tactical  reason,  it  is  decided 
to  establish  an  air  base  ashore  which  is  divorced  from  immediate  carrier  support.  Under 
such  circumstances,  where  aircrew  and  maintenance  ratings  are  under  canvas  and  beset 
with  numerous  domestic  and  technical  problems,  a  reduced  availability  must  be  expected. 
Royal  Navy  experience  in  the  problem  of  whether  or  not  to  establish  aircraft  ashore  now 
clearly  indicates  that  tactical  daylight  operations  from  a  forward  air  base  present  no 
particular  difficulties  but  there  is  rarely  any  advantage  in  keeping  aircraft  ashore  at 
night. 

The  keystone  of  efficient  and  safe  Commando  carrier  operations  is  the  organisation 
of  the  flight  deck.  And  this  applies  not  only  to  the  obvious  activities  but  also  to  the 
the  detailed  support  routing  required  to  ensure  that  the  correct  men  and  stores  arrive 
on  the  flight  deck  in  the  right  order  at  the  right  time. 

The  Flight  deck  is  divided  by  a  red  line  into  a  Flying  Area,  which  includes  the 
aircraft  lifts,  and  an  Assembly  Area.  No  military  or  their  stores  are  allowed  Into 
the  flying  area  except  under  the  positive  control  of  marshallers  and  guides.  The 
influence  of  the  guides  does  in  fact  extend  beyond  the  flying  area  but  this  is  purely 
to  ensure  that  the  military  do  not  become  lost  within  the  ship. 

The  flight  deck  is  controlled  from  a  position  in  the  bridge  overlooking  the  complete 
deck  and  the  controlling  officer  is  .in  radio  contact  with  all  his  flight  deck  team. 
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So  that  the  various  responsibilities  on  the  deck  are  easily  known  the  men  wear 
different  coloured  jerseys.  For  instance  yellow  is  for  tnarshallers,  green  for  guides 
and  various  other  colours  for  the  different  technical  trades,  the  refuelling  crews, 
the  crash  crews  and  armament  parties. 

The  flight  deck  has  nine  helicopter  operating  spots,  of  which  eight  are  used  and 
one  is  kept  spare  for  emergency.  Fbr  a  pre-planned  assault  14  helicopters  can  he 
ranged  close  together  but  this  arrangement  can  only  be  used  for  take  off. 

When  an  assault  is  in  full  swing  the  aircraft  are  kept  running  for  hours  on  end 
and  the  aircraft  are  fuelled  and  loaded  with  the  rotors  still  turning  so  that  the 
pilots  may  thus  be  changed  in  readiness  for  the  next  flight.  A  normal  turn  round 
would  be  about  4  minutes. 

That  concludes  my  outline  picture  of  the  Royal  Navy’s  current  operations  with 
helicopters  embarked  in  Commando  ships  but  before  going  on  to  discuss  briefly  helicopter 
planeguard  I  would  like  to  comment  that  I  have  not  attempted  to  detail  the  trail  of 
experiences  which  have  resulted  in  our  present  assault  capability  but  only  to  show  how 
we  are  doing  the  job,  in  the  hope  that  it  will  provide  a  suitable  operational  background 
for  your  future  discussions. 

Search  and  rescue  at  sea  or,  more  specifically,  "planeguard”  is  a  straightforward 
utilisation  of  a  helicopter  and  I  do  not  intend  to  elaborate  on  the  basic  concept  which 
is  essentially  to  provide  a  rescue  service  for  fixed  wing  aircrew  during  the  launch  and 
recovery  stages  of  deck  operations.  However  there  are  two  recent  refinements  in  the 
task  of  planeguard  to  British  carriers  with  which  you  may  not  be  familiar. 

Initially  helicopter  planeguard  was  a  daytime  only  capability  because  without  visual 
reference  the  helicopter  could  not  hover,  and  clearly,  no  such  reference  is  available 
at  sea  at  night.  However  the  anti-submarine  helicopter  has  a  very  real  need  to  hover 
at  night  and  the  doppler  flight  control  system  developed  to  satisfy  this  requirement 
has  been  adapted  to  night  planeguard  so  giving  it  a  complete  24  hour  capability. 

Another  development  is  the  addition  to  the  planeguard  crew  of  a  free  diver  whose 
task  is  to  give  assistance  to  fixed  wing  aircrew  when  in  the  water.  This  may  be  as  a 
result  of  ditching  or  a  low  level  ejection  but  in  either  case  the  rescue  helicopter 
positions  itself  alongside  the  downed  aircrew  and  the  free  diver  jumps  into  the  sea  to 
give  assistance. 

The  types  of  assistance  of  which  the  diver  is  capable  are 

(a)  Clearing  unconscious  or  entangled  aircrews  from  an  aircraft  which  has  gone  into 
the  sea  during  land  on  cr  take  off  and  giving  inmediate  mouth  to  mouth  resus¬ 
citation  to  a  survivor  whilst  still  in  the  water. 

(b)  Clearing  aircrew  from  enveloping  parachutes  after  low  level  ejections. 

(c)  Operating  the  life  saving  equipment  of  unconscious  or  injured  aircrew. 

(d)  Marshalling  survivors  in  the  water  into  the  appropriate  type  of  )escue  strop 
or  net  for  winching  up  into  the  planeguard  helicopter. 
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Capt.  Buckley  asked  a  tat  cable  length  ns  available  in  tee  *inch  sear  of  tbe  W  bell  copter. 
Lt  Odr  lilliauts  replied  that  nonsaily  60  ft  were  available,  bet  that  this  could  be 
extended  to  300  ft  for  over-jungle  operations,  Sg  Wr  Eley  expressed  surprise  at  the 
height  freu:  ahich  the  direr  appeared  to  b>  jszping  into  the  sea  ia  coe  of  tbc  photographs 
sho»n:  it  appeared  to  be  of  the  order  of  23  ft.  Lt  Cir  lilliaas  replied  that  thi*  a  as 
routine  procedure  and  Capt-Swcklcy  added  that  ESAF  para-rescue  seen  acre  trained  to  jonp 
free  35  ft. 

la  Cdr  fryer  enquired  ahether  it  *as  possible  in  the  noisy  enrironneat  of  the  helicopter 
to  re-brief  assault  troops  if  an  in- flight  change  of  operational  plan  aas  indicated. 

Lt  Odr  lillians  replied  that  this  was  possible.  At  all  tines  the  creann  ana  the 
military  troop  leader  oq  board  eacn  helicopter  mere  consented  to  the  aircraft  inter¬ 
com  unlcaticci  systest. 

Lt  Cdr  Hill  enquired  about  the  efficacy  of  flotation  aids  in  EX  assault  helicopters. 

In  his  can  service  there  had  teen  atach  concern  recently  *ith  tha  problea  of  the  provision 
of  flotation  not  sorely  for  the  iightiy-clad  passenger  bat  for  the  heavily  leaded  and 
arsed  zas.  Lt  Cdr  li Iliac*  replied  that  adequate  buoyancy  aas  provided  by  life-saving 
waistcoats.  ahich  aere  *orn  by  all  personnel  daring  over-aater  flights,  and  discarded 
just  before  touch-down.  In  addition  the  Vessex  helicopters  bed  buoyancy  aids  in  the 
fora  of  automatically  inflatable  spoosons  on  the  ah  eel  hubs  and  a  flotation  1*5  in  the 
rear  fuselage.  These  aids,  ahich  aeighed  a  total  of  146  lb.  would  rain  tain  the  helicopter 
in  an  approxiaately  balf-sabnerged  attitude,  aiding  escape  considerably.  Unfortunately 
the  attitude  lacked  full  stability. 

Brig.  Gem. Laascteer  cemented  that  aircre*  aere  provided  with  special  protective  belaets  - 
aere  the  standard  troop’s  steel  helaets  at  all  cospzmhle  as  ispact-protection  devices? 

Lt  Cdr  lilliaas  stated  that  for  in-flight  cosBunicaticn  with  non-crew  sesbers  only  noraal 
head-sets  were  a  reliable.  Capt.  Ireland  co  assented  that  oilitary  helaets  were  of  little  or 
no  crash- protection  value.  There  aas  need  to  develop  helsets  with  both  ballistic 
and  ispaet  protection.  Capt. Perry  stated  that  the  British  Amy  ass  currently  assessing 
a  one-size  passenger  nelset  of  crushable  xaierial  for  passenger  ispact  protection. 

Capt. Buckley  stated  that  USAP  rescue  personnel  in  Vietnaa  woald  not  wear  protective 
helcets  when  being  winched  -  they  insisted  on  being  able  to  listen  for  enesy  aovecent. 
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RESUME 


1.  OitxisatiM 

Fl*a  de  recherche  et  de  secret  age  da  Royaaae  Cni. 

TSche  esses ti el 1c  -  saavetage  da  personae!  apres  accidents  aerieas  civils  oa 
*il  it  mires,  sar  terre  oa  stir  aer. 

Ttche  secoadmire  -  aide  aax  antorites  civiles  dans  la  aresore  on  le  peraet  1’  execution 
de  la  tiefce  essentielle:  narires  on  plateforses  de  forage  de  petrole  en  detresse;  sarins 
naiades  on  blesses;  incidents  cStiers  -  nag  ears,  chutes  tta  hast  de  falaises.  accidents 
de  bateanx  a  proxiaite  da  rivage.  cas  <f  isolesent  par  la  aaree;  *3 balance  aerienne;  aide 
sedicale  on  raritaillenent  de  regions  distastes  on  isolees;  recherche  de  persoanes 
disparces. 

2.  Limitations 

Moaent  da  jcur  oa  de  la  rmit  on  se  prods it  1’ accident  -  conditions  a&eorologiqaes 
et  visibility  -  distance  -  vents  -  poids. 

3.  Problems 
Recherche  d’na  vedec  in; 

Cboix  de  1*  yqsipesent  aedicai  a  transporter: 

Mode  de  transport  de  1*  eqnipeaent; 

Transsissicas  -  donates  sar  la  situation  aract  decollage  ccnstmications  entre 
hfiicoptere  et  bateau  langage; 

Recherche  du  bateau  -  identification  sur  la  route  de  navigation  -  orientation; 

Sjsteae  de  hissage  par  treuil  -  direct,  on  k  partir  d'un  canot,  d’ unc  haleiniere  ou 
de  la  aer; 

Cholx  du  aode  de  traitesent  du  patient:  a  bord  en  restant  avec  lui.  ou  transfert  a 
l’hfpital  par  h^licoptere; 

Att  i:.Gde  da  patient  -  peur  -  ref  us; 

Transfert  du  patient  -  difficultds  posies  par  son  transport  i  partir  des  ponts 
inferieurs,  type  de  brancard  i  utiliser; 

Prohl£aes  poses  a  bord  de  l'heiicoptere:  vibrations,  bruit,  exiguity  de  la  cabine. 

4.  Choix  du  Convoy eur 

wydecin  exerce  aur  operations  de  hissage,  ou  special iste  des  manoeuvres  de  hissage 
par  treuil  possedant  un  entralnement  de  secouriste.  Methodes  de  formation. 
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RAF  SEARCH  AND  RESCUE  OPERATIONS 
Rg  Cdr  H.W.  B.  fat  son 


The  Search  and  Rescue  Service  is  operated  in  the  United  Kingdoa  by  the  Coastal 
Command  of  the  RAF  and  is  based  on  2  Rescue  Co-ordination  Centres  (RCC*  s)  -  one  near 
Edinburgh  and  the  other  in  Plymouth. 

These  can  be  alerted  fro*  onerous  civil  sources  and  can  communicate  with  foreign 
RCCs.  they  direct  all  operations  and  have  close  links  with  organisations  such  as  the 
Lifeboat  Institution,  the  Coastguard  and  the  Police. 

The  helicopter  eleaent  is  only  one  part  of  the  organisation  and  consists  of  2  single- 
engined  Whirlwind  Mk  10  helicopters  at  each  of  eight  airfields  around  the  coast  -  the 
majority  being  in  the  East  and  South  coasts  -  sometimes  helped  out  by  Royal  Navy  and 
USAF  helicopters  (Fig. 1). 

The  priaary  task  of  the  heli«-opter  service  is  the  recovery  of  personnel  from  military 
or  civil  aircraft  crashed  on  land  or  sea.  The  secondary  task  is  to  give  help  to  civil 
authorities  in  various  ways.  This  includes  help  to  shipping  (including  offshore  oil¬ 
drilling  rigs)  in  distress  or  to  personnel  on  them  who  are  sick  or  injured. 

Many  calls  for  help  come  from  along  the  coastline  where  swimmers  or  boats  get  into 
difficulty,  or  people  are  stranded  by  the  tide.  Cliff  falls  -  often  involving  serious 
injury  -  are  quite  common.  Particularly  in  winter  help  is  asked  for  remote  areas 
either  to  take  aedicri  staff  to  islands  or  to  take  supplies  to  areas  cut  off  by  snow 
or  floods. 

Re  are  often  asked  to  provide  an  Air  Ambulance  Service  within  the  UK  at  short  notice 
trtien  suitable  aircraft  are  not  available  from  Transept  Command  and  some  of  the  sites  - 
particularly  at  Hospitals  -  are  inaccessible  to  fixed  wing  aircraft. 

These  requests  are  usually  for  a  patient  going  to  a  special  treatment  centre  such  as 
for  spinal  or  head  injury.  In  general  it  is  not  considered  worth  using  a  helicopter 
as  an  ambulance  where  a  road  journey  of  less  than  50  miles  would  otherwise  be  necessary. 

The  police  occasionally  ask  for  help  too  -  not  just  looking  for  dangerous  escaped 
convicts  but  for  mental  patients  or  lost  persons.  Recently  we  picked  up  an  old  rcui 
who  had  wandered  off  from  home  and  was  found  on  the  moors,  exhausted,  2  days  later. 

Each  llight  seems  to  have  a  slightly  different  role  due  to  their  geographical 
position.  At  Leuchars  in  Scotland,  the  accent  is  on  mountain  and  island  work,  at 
Acklington  mountain  and  coastline,  at  Leconfield  on  fishing  trawlers,  at  Goltishall 
on  coastline  incidents  and  some  trawlers,  at  Mansion  -  Air  Ambulance,  holiday  makers 
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and  channel  shipping,  at  Thorney  Island  and  Chivenor  -  coastline  and  at  Valley  - 
mountain  work  at  Snowdonia. 

Perhaps  the  best  way  to  explain  the  job  I  knew  best  is  to  given  an  example  of  a 
typical  mission  -  which  fortunately  is  not  to  crashed  aircraft  but  more  commonly  to  a 
sick  or  injured  seaman  on  a  trawler. 

On  receiving  a  call  for  help  from  a  trawler,  perhaps  100  miles  out  to  sea,  the  Rescue 
Co-ordination  Centre  order  off  a  Search  and  Rescue  Shackleton  aircraft  from  a  Coastal 
Command  airfield.  This  aircraft  should  be  on  its  way  to  the  scene  of  the  incident 
within  20  minutes.  At  the  same  time  the  Co-ordination  Centre  alerts  the  helicopter 
flight  nearest  the  incident,  giving  them  all  the  available  information  which  normally 
includes  some  idea  of  the  condition  of  the  casualty  on  the  trawler. 

The  flight  on  the  Station  calls  for  the  ■Service  Medical  officer,  who  decides  whether 
he  should  go  with  the  crew  of  the  helicopter  to  render  immediate  medical  aid  and  super¬ 
vise  the  transfer  of  the  patient  to  hospital.  This  nearly  always  means  that  the  M.O. 
has  to  go  as  the  information  from  the  ship  is  so  vague. 

The  flight  also  warns  the  hospital  at  which  the  casualty  is  likely  to  be  landed, 
and  the  police  in  that  area,  who  prepare  the  landing  ground  by  the  hospital  and  prevent 
an  influx  of  sight-seers  at  the  critical  moment.  Each  hospital  in  our  area  has  a 
designated  landing  site  (usually  a  nearby  sportsfield)  which  is  inspected  regularly 
and  photographs  and  details  of  each  are  carried  by  the  navigator  in  the  helicopter. 

The  waiting  period  for  the  helicopter  crew  and  M.O.  then  starts,  for  it  may  be  some 
hours  before  the  Shackleton  locates  the  trawler,  having  first  to  investigate  each  radar 
contact  in  the  area  visually  to  find  the  right  ship. 

As  soon  as  positive  identification  has  been  made,  the  Shackleton  aircraft  signals 
the  Co-ordination  Centre  which  orders  the  helicopter  to  "Scramble",  giving  the  position 
of  the  Shackleton.  If  this  position  is  within  range  the  helicopter  sets  off,  at  first 
using  the  Decca  Navigator  and  later  being  homed  direct  on  to  the  trawler  by  the 
Shackleton.  With  full  fuel  and  ere*  of  three  plus  the  Medical  Officer  and  all  the 
gear  carried  for  the  Search  and  Rescue  role  the  helicopter  is  at  maximum  take-off  load 
of  8000  lbs. 

Maximum  conservation  of  fuel  is  essential  as  it  is  impossible  to  estimate  beforehand 
how  long  the  helicopter  will  have  to  remain  with  the  ship  whilst  the  casualty  is  made 
ready  for  transfer  to  the  aircraft. 

In  some  eases  this  may  only  take  a  few  minutes  -  on  one  occasion  the  casualty 
suffering  from  pneumonia  was  found  walking  on  the  deck  and  it  only  took  the  winchman 
a  few  minutes  to  lift  him  with  &  double  strop. 

On  the  other  hand,  the  casualty  may  have  a  broken  limb  or  severe  head  or  internal 
injuries  so  that  some  medical  attention  may  be  necessary  before  he  can  be  strapped  into 
the  Neill-Robertson  stretcher,  which  is  our  standard  equipment,  and  lifted  into  the 
helicopter. 


Absence  of  a  suitable  area  on  the  ship  for  landing  the  wine  ha  an  and  M.Q.  car  waste 
time  -  many  trawlers  are  too  saall  and  too  cluttered  with  masts  and  rigging  to  make 
direct  winching  to  the  deck  possible. 

In  this  case  the  winchnan  and  M.O.  may  have  to  be  dropped  in  the  sea  alongside 
the  vessel  and  hauled  aboard.  They  prepare  the  casualty  for  lifting,  then  lower  hiss 
into  a  dinghy  or  life  raft  trailed  astern  the  vessel  and  winch  him  up  from  there. 

I  should  say  we  do  wear  suitable  clothing  for  these  escapades  and  everyone  wears  a 
waterproof  immersion  suit  and  warm  underclothes.  The  suits  are  buoyant  and  all  crew 
wear  life  saving  jackets  as  well. 

As  a  result  of  all  these  hinderances  allowance  is  made  for  a  stay  of  30  minutes  with 
the  vessel.  Even  when  the  vessel  has  a  clear  area  to  get  the  winchsan  on  board 
casualties  have  the  habit  of  occurring  in  very  stormy  weather,  and  the  ship  remains 
far  from  steady. 

Once  the  casualty  Is  aboard  the  helicopter  all  that  remains  is  to  fly  him  to  the 
nearest  shore  hospital  and  keep  him  as  comfortable  and  alive  as  possible  on  the  way. 

The  Shackleton  usually  accompanies  the  helicopter  back  to  land,  giving  some  comfort 
to  a  crew  almost  always  out  of  radio  touc.1  with  the  shore  and  acting  as  a  radio  relay 
station,  so  that  the  hospital  finally  selected  may  be  told  the  expected  time  of  arrival 
and  the  police  nay  make  final  arrangements  for  the  landing  ground.  This  often  involves 
positioning  vehicles  to  Illuminate  the  touch-down  point,  since  the  operation  which  may 
have  started  initially  during  the  morning  i5  by  this  time  running  into  night. 

This  description  of  a  typical  mission  as  you  see  has  already  explained  some  of  the 
limitations  and  problems  of  the  task. 

The  time  of  day  is  one,  as  the  Whirlwmo  cannot  maintain  a  hover  without  a  horizon 
to  work  from.  Where  there  are  lights  along  a  shore  or  a  little  light  along  the  horizon 
from  the  setting  sun  it  may  be  possible  for  the  pilot  to  hover  over  the  ship  for  winch¬ 
ing.  but  this  rarely  is  the  case  at  night.  Landing  at  night  is  not  such  a  problem  with 
the  help  of  the  police  and  prior  knowledge  of  the  general  layout  of  the  hospital  landirg 
sites  from  pictures  taken  by  day. 

Many  successful  missions  have  been  carried  out  at  last  light  and  sometimes  when  the 
light  is  nearly  gone,  there  may  be  just  time  to  put  the  doctor  down  to  the  ship  and 
leave  him  on  board  to  give  treatment  rather  than  come  back  with  the  helicopter. 

Another  way  round  the  night  problem  which  we  have  used,  is  to  take  the  doctor  to  the 
nearest  lifeboat  station  and  there  lower  him  to  the  shore.  The  helicopter  carries 
flares,  and  a  good  landing  light  allows  landing  on  the  shore  whence  the  doctor  can  go 
by  lifeboat  to  the  ship.  The  helicopter  awaits  his  return  with  the  patient  to  continue 
the  journey  to  the  hospital  by  air. 

The  range  limitation  in  our  area  has  been  reduced  recently  with  the  arrival  of  the 
oil  drilling  rigs  scattered  around  the  North  Sea.  Previously  any  ship  much  over 
70  miles  away  was  unreachable,  but  now  we  can  almost  double  this  range  if  there  Is  & 
suitable  oil  rig  for  refuelling  on  the  way  to  the  ship  and  on  the  way  back.  We  did 
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such  a  journey  to  a  trawler  last  month  by  refuelling  on  the  American  and  Norwegian  oil 
rig  “Ocean  Viking”  60  miles  off  the  coast. 

Is  there  room  for  a  Doctor  to  go  at  ill?  He  a  ay  have  to  be  left  behind  as  in  the 
case  of  the  disaster  to  the  Sea  Gea  oil  rig  18  souths  ago.  One  non-essential  person 
on  board  weans  one  less  survivor  can  be  picked  up  froc  the  iea. 

One  has  to  find  a  doctor  too!  Not  nil  the  helicopter  flights  have  service  wedical 
officers  and  there  nay  not  be  a  doctor  available  or  willing  to  go.  In  such  circcx- 
stances  the  crew  will  have  to  do  the  best  they  can.  On  ay  Station  there  are  two  well- 
above-average  nursing  attendants  who  have  volunteered  to  go  if  a  doctor  is  not  available. 
They  can  carry  out  regular  training  in  winching  and  dinghy  drill  with  the  aircrew  and 
have  been  on  operational  trips. 

that  Medical  Equipaent  does  one  take?  We  use  a  simple  hardwearing  canvas  bag  in 
which  we  put  the  drugs  and  equipment  which  experience  tells  us  are  west  likely  to  be 
needed  and  modify  this  if  we  know  that  something  special  is  needed  for  a  particular 
incident  (Figures  2  and  3). 

Ftor  ixrmple,  we  took  2  pints  of  Group  0  Rh.  Negative  blood  from  the  local  hospital 
to  a  Dutch  seaman  with  haematemesis  from  bleeding  duodenal  ulcer.  We  also  take  an 
oxygen  resuscitator  if  this  is  likely  to  be  required.  This  is  fully  automatic  and  adepts 
Itself  to  differing  vital  capacities  of  adults  and  children. 

The  =e<  ic&l  bag  is  not  carried  by  hand.  By  using  our  bag  clipped  to  the  hook  of  the 

winch  cabl  e.  the  doctor’ s  bands  are  left  free  to  help  ward  off  any  obstruction  coming 
his  way  or  winching  by  a  form  of  bosun’s  chair  to  an  unsteedy  ship  (Fig. 4).  The  doctor 
always  sho  Id  wear  a  protective  helmet,  as  it  is  not  at  all  uncommon  to  get  a  bang  on 

the  head  from  some  part  of  the  ship  on  the  way  down  and  up. 

Communication  with  the  s'sip  in  order  to  get  some  idea  of  what  sort  of  case  we  are 
going  to  is  a  problem.  The  situation  is  usually  described  as  a  “Sick  seaman”  or 
"Injured  seaman’’  on  a  motor  fishing  vessel.  This  is  a  typical  request  and  further 
details  are  often  not  availab.e  making  it  very  difficult  to  know  what  equipment  to  take. 
The  request  for  a  tiel Copter  is  not  always  made  ty  the  ship  to  the  Oo-ordination  Centre 
but  is  relayed  to  a  docto-  near  the  shore  radio  station  who  is  in  my  opinion 

often  not  the  most  suitable  to  give  advice. 

I  think  that  the  radio  doctor  should  be  an  experienced  Port  Medical  Officer  or  the 
doctor  who  is  being  asaed  tc  go  with  the  helicopter  and  who  should  make  the  decision 
on  the  type  of  aid  reeded.  The  Junior  Casualty  Officer  at  the  nearest  hospital  who 
happens  to  be  on  call  (sometimes  with  a  limited  knowledge  of  English)  I  think  ty  be 
quite  unsuitable  and  w»  have  been  let  down  on  several  occasions  by  this  system. 

We  have  had  a  very  wide  selection  of  cases  to  collect  since  I  have  been  at  Leconfield 
as  you  can  see  from  this  list:- 


RESCUE  AND  CASUALTY  TRANSFER  CALLS 


Aircraft  Accidents 

Type  of  Incident 

Hunter 

Failed  escape 

Lightning 

■  ■ 

Sea  Hawk  (German) 

Crash 

Varsity 

Light-aircraft  (civil) 

|  Mid-air  collision 

Meteor 

Collision-ejection 

Buccaneer 

Double  ejection 

Jet  Provost 

Ejection 

Hunter 

Ejection 

Tiger  Moth 

Overturn 

Auster 

Descent  into  sea 

Air  Ambulance 

Type 

Transfers  to  special 

Fractured  spine 

treatment  centres 

Fractured  skull 

Status  asthaaticus 

Coronary  thrombosis 

Fractured  ja'j 

Chest  injury 

Exposure 

injury 


All  fractured  luxbar 
or  dorsal  spine 


Number 


2  (one  cervical) 
3 


Small  vessels  12  calls 
and  trawlers 


Large  vessels  3  calls 


Diving  vessel  1  call 


Shipping  Calls 

Two  "called  off’  in  flight.  Other  included 
coronary  thrombosis  (2),  drowning,  epilepsy, 
fractured  pelvis  and  spine,  respiratory 
obstruction,  urinary  retention,  fractured 
hand  and  shoulder,  fractured  maxilla, 
perforated  duodenal  ulcer. 

Poisoning  by  fumes,  haematenesis  and  hand 
injury. 

Decompression  sickness  (fatal). 


Oil  rigs 


2  calls 


Drowning  and  abdominal  emergency. 
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It  is  sometimes  possible  to  check  on  the  situation  before  take  off  by  radio  link 
through  the  shore  station  to  the  ship  direct  froa  the  helicopter  crew  room.  After  take 
off,  communication  between  the  helicopter  and  the  ship  is  virtually  impossible  us  we 
have  different  radio  frequencies,  so  we  need  a  third  party  to  act  as  a  link.  The 
Shachleton  can  sometimes  do  this  and  give  some  idea  of  what  is  going  on,  but  by  then, 
it  is  too  late  to  change  your  equipaent.  Language  differences  aay  make  communication 
more  difficult  not  only  to  the  ship  but  also  with  the  patient  and  we  have  picked  up 
Dutch,  Danish,  German  and  Polish  seaaen. 

Soaetiaes  we  have  a  problem  finding  the  ship.  If  it  is  nearby  we  take  off  immediately 
and  get  to  the  area  before  the  Shackleton  does.  The  ships  are  very  bad  at  letting  you 
know  which  one  wants  you.  If  you  fly  close  to  a  trawler,  all  on  deck  wave  and  you  think 
you  have  the  right  trawler,  but  they  are  just  being  friendly.  So  have  to  go  round  each 
one  trying  to  read  the  naae  to  be  sure. 

As  already  explained  getting  on  to  the  ship  at  all  say  be  difficult  and  direct 
winching  off  aay  not  be  possible.  In  such  a  cuse  the  doctor  may  have  to  remain  on  board 
until  the  ship  reaches  port,  as  in  the  case  of  the  diver  with  decompression  sickness, 
with  whoa  I  had  to  remain  in  his  compression  chamber. 

The  patient’s  attitude  to  being  winched  up  into  an  aircraft  varied  a  lot  and  you 
can  understand  the  patient  being  a  bit  apprehensive  on  seeing  a  figure  approach  from 
the  air,  tie  him  into  a  straight  jacket  and  whisk  him  away  on  a  wire  to  the  machine 
hovering  above.  The  patient  aay  even  refuse  to  come  after  your  efforts  to  reach  him 
and  nay  not  be  as  ill  as  was  suspected.  On  the  occasion  on  which  I  went  via  helicopter 
to  a  Ulebcat  in  a  gale  I  was  very  glad  the  patient  (with  injured  thumbs)  refused  to 
leave  her  ship  as  after  three  hours  in  the  lifeboat  I  am  sure  I  was  sicker  than  she  was! 

Getting  patients  up  from  the  interior  of  a  ship  is  often  difficult  especially  if  they 
have  an  injured  back  or  are  heavily  built  and  tucked  away  in  a  bunk  below  decks.  Tying 
the  patient  into  a  Neill-Robertson  stretcher  in  a  confined  space  and  then  wriggl Ing  him 
through  the  corridors  and  gangways  to  the  deck  of  a  little  trawler  requires  a  let  of 
strength  and  it  is  impossible  to  carry  on  with  any  sort  of  treatment  in  these 
circumstances. 

The  helicopter  just  cannot  hang  around  for  long  whilst  the  decision  is  made  on  what 
to  do  and  by  the  time  we  reach  the  patient  first  aid  treatment  is  not  really  relevant. 

The  best  thing  to  do  in  nearly  every  case  is  to  get  the  patient  tied  into  the  stretcher 
and  winched  up  to  the  helicopter,  and  then  to  get  back  as  soon  as  possible. 

Vibration  in  the  aircraft  is  not  much  trouble  except  perhaps  on  starting  or  stopping 
t'-  -otors.  For  example,  if  a  patient  has  to  be  taken  in  or  out  of  a  helicopter  on  the 
ground  it  is  best  done  whilst  rotors  are  running.  A  patient  with  a  fracture  of  the 
cervical  spine  would  be  shaken  unreasonably  if  in  the  aircraft  during  ‘‘wind-up’’. 

Communication  with  the  patient  is  very  difficult  in  the  aircraft  because  of  the  noise 
and  although  we  do  provide  ear  muffs,  one  of  the  patients  to)d  me  that  his  trawler  made 
more  noise,  so  he  didn’ t  want  them.  Auscultation  is  impossible. 

I  was  asked  to  discuss  who  should  go  on  a  rescue  operation.  Should  doctors  go  who 
are  trained  as  winchmen  or  should  all  the  winchmen  be  trained  as  "super  firstaiders”. 
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I  think  that  a  compromise  is  the  answer  and  we  find  that  this  works  very  well.  The 
doctors  wust  do  regular  training  in  dinghy  drill  and  winching  and  tk2  winchaan  must  have 
regular  First  Aid  training.  If  a  doctor  is  not  available,  nursing  attendants  (particu¬ 
larly  those  with  aercaedical  experience  in  c&sevac  role)  can  be  trained  in  lieu.  We 
think  that  this  arrangement  is  very  wcrth-while  as  it  takes  the  responsibility  of  looking 
after  the  patient  from  the  aircrew  -  they  have  enough  else  to  worry  about. 

We  think  that  the  winchaan  -  and  the  rest  of  the  crew  too  -  should  be  taught  extra 
First  Aid  for  often  they  are  on  .heir  own.  Most  of  the  winchaen  are  relatively  old, 
experienced,  very  conscientious  -  and  keen  to  learn  all  they  can  to  improve  their 
First  Aid.  On  a  snail  detachment  such  as  ours  this  is  done  hy  regular  discussions  in 
the  crewroom  and  in  flight  with  the  Medical  Officer  on  training  trips.  Films  on  First 
Aid,  resuscitation  and  cardiac  massage  are  shown  regularly. 

We  don’ t  encourage  aids  to  resuscitation  such  as  plastic  airways  or  Brooks  apparatus 
lest  personnel  get  the  idea  that  mouth  to  mouth  resuscitation  is  impossible  without  them. 
But  if  the  patient  is  vomiting  and  one  is  full  of  sea  water  as  well  it  is  difficult  to 
bring  oneself  to  do  it  direct,  the  automatic  resuscitator  is  a  big  morale  aid  to  the 
crew  apart  from  its  usefulness  where  cardiac  massage  is  needed  at  the  same  time. 

The  crew  do  worry  about  whether  they  are  doing  the  right  thing  or  whether  any  mis¬ 
management  on  their  part  might  make  a  patient  worse.  For  example,  in  the  case  of  a 
man  with  the  fractured  Cervical  Spine  where  careful  selection  of  transit  height  could 
cut  air  turbulence  to  a  minimum.  In  such  a  case  the  presence  of  a  Doctor  helps  to 
relieve  the  aircrew  of  responsibilities  for  the  patient  and  they  appreciate  this.  We 
find  mutual  co-operation  very  worthwhile  and  although  the  incidents  are  often  rather 
unpleasant  at  the  time  there  is  a  great  job-satisfaction  and  the  morale  of  all  the  crews 
is  extremely  high. 

I  am  very  grateful  to  have  had  the  privilege  of  joining  such  men  during  my  time  with 
202  Squadron.  Having  given  you  a  rough  idea  of  how  we  work.  I  would  like  tc  leave  the 
remaining  time  free  for  discussion  and  to  hear  your  views. 


The  discussion  following  this  paper  appears  on  page  36. 


*edlc*1  *»”“>»««  tag  -  eoptenus  displayed  PI*.  4  me  doetoe  and  hla  ..dic.l  equlp.ent  ba* 
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DISCUSSION 


Cdlr  Hackle  cemented  on  the  value  of  hearing  of  Cdr  *atson*  s  experience  in  tils 
field.  In  his  own  opinion,  the  Neill -Robert sen  stretcher  was  not  suitable  for  winching 
purposes  -  the  SN  had  bad  a  severe  case  of  head  injury  caused  by  striding  the  helicopter 
in  the  final  stage  of  winching.  He  asked  *ether  Ig  Cdr  I at  son  felt  tbit  the  Stokes 
litter  sight  not  he  better.  *g  Cdr  iatsoa  thought  that  the  Neill -Robe-  tsoe  stretcher, 
although  far  fres  ideal,  was  readily  available  on  ships  etc  and  that  the  risk  of  head 
injury  vrss.  in  his  experience,  ainixised  since  the  winchaanf  s  sain  responsibility  at 
that  stage  ic  winching  when  the  patient  was  being  lifted  was  to  protect  the  head. 

Capt  Buckley  stated  that  the  5SAP  use  the  Stoics  litter  with  reasonable  satisfaction. 

Ke  asked  whether  any  nation  present  had  developed  suitable  flotation  aids  for  suen 
litters.  CSAP  had  been  working  with  buoyancy  bags  for  the  Seat  ini  support  task  but 
early  trials  had  revealed  a  risk  of  assynetric  inflation  with  inversion  of  the  litter. 
This  would  be  disastrous  since  the  inflation  was  rerforaed  after  insertion  of  the 
casualty.  A  aancfacturer  was  working  on  this  problem  currently.  Capt  Ireland  cemented 
that  the  US  Navy  was  at  present  studying  a  very  p realising  new  rescue  net  systes. 

Brig  Gen  Lanschner  asked  abort  reconpression  chanbers  for  diving  casualties  such  as  that 
sectioned  by  »g  Cdr  Batson.  In  Gereaay  there  was  available  a  light-weight  single  ran 
portable  cfcanber  of  United  depth  capacity  and  endurance  bat  eainently  suitable  for 
helicopter  use. 

Brig  Gen  Lanschner  asked  about  the  training  of  winchaen  in  first-aid  techniques  and  of 
doctors  in  winching  drills.  Bg  Cdr  Batson  stated  that  he  personally  carried  out  the 
first-aid  training  end  joined-in  with  winchaan  training.  He  ensured  that  all  SAR 
helicopter  crews  on  his  station  were  converijant  with  current  first-aid  setbods. 

Capt  Adans  was  unconvinced  about  the  advantages  of  seeding  a  doctor  on  such  sissions. 
Capt  Bock ley  felt  that  a  doctor  was  often  a  liability  in  such  ci resistances.  He  had 
trained  200  to  250  crewien  in  the  special  first-aid  techniques  necessary  in  tae  USAF 
Rescue  and  Recovery  Service  role  and  was  well -satisfied  with  their  level  of  ability. 

Bg  Cdr  iatsoa  replied  that  in  Lis  type  cf  ais«ion  the  doctor’s  services  were  often  not 
necessary  but  that  the  paucity  of  inforcation  given  by  those  calling  for  aid  generally 
aeant  that  it  was  impossible  to  judge  in  advance  the  type  of  help  required.  On  sa&ll 
ships  there  was  often  a  good  deal  of  skilled  aid  required  before  the  patient  could  be 
brought  to  the  deck,  let  alone  winched  off. 

Col  Shaaburek  asked  whether  casualties  were  generally  carried  in  stretchers  whilst  on 
board  the  helicopter.  Bg  Cdr  Batson  replied  that  this  was  so  in  his  work:  be  found 
the  stretcher  to  be  an  excellent  splint  to  aaintain  inaibilisation  of  any  fracture. 

Col  Shaaburek  stated  that  in  US  Arsy  experience  their  preference  for  the  prone  position 
for  patients  aeant  that  stretchers  were  rarely  used. 
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RESUME 


La  Service  Aerospatial  de  Sauvetage  et  de  Recuperation  (Aerospace 
Rescue  and  Recovery  Service)  de  1*  Areie  de  1’  Air  des  Etats-lius  a  trois 
aissioas  essentielles: 

(a)  la  prexi£re  de  ces  Missions  cenees  par  beiicopteres.  et  aussi 

la  plus  active,  est  le  sauvetage  sur  one  base  locale,  avec  lutte 
centre  1* incendie  et  operations  de  sauvetage  sur  les  bases 
a&riennes  tactiaues. 

(b)  II  existe  en suite  on  service  d*  evacuation  par  bissage  d’ acci¬ 
dent's  se  trouvant  sur  an  terrain  enneai  ou  la  preparation  de 
zones  d’  atterrissage  est  iapossible. 

(c)  La  nissicn  la  p*.  .  difficile  consiste  enfin  a  aller  recbercher 
des  equipages  de  coebat  a  de  grandes  distances  (Equipages 
d'tvions  sanquant  a  la  suite  de  sorties  operational les>. 

L’ auteur  etudiera  les  plans  actuels  et  futurs  d’ execution  de  ces  trois 
rfiles. 
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THE  HELICOPTER 

A  TACTICAL  RESCUE  OR  RECOVERY  VEHICLE 
Captain  C.J.  Buckley.  USAP.  *C 


As  the  largest  single  user  of  rotary  ring  aircraft  in  the  United  States  Air  Force, 
the  Aerospace  Rescue  and  Recovery  Service  (ARRS)  has  gained  aoch  insight  into  the 
tactical  employe  eat  of  these  craft  as  rescue  vehicles  through  support  of  coabat  efforts  in 
Southeast  Asia.  The  sere  existence  of  a  combat  recovery  unit  has  had  an  extresely 
beneficial  effect  as  a  humanitarian,  morale  and  confidence  factor  for  our  aircrews. 

It  fosters  a  sense  of  security  for  both  the  man  and  his  faaily  at  hose.  The  dollar 
and  cents  profit  from  this  activity  is  readily  apparent.  The  cost  of  basically  qualify¬ 
ing  one  USAP  pilot  or  navigator  is  approximately  tao  hundred  fifty  to  four  hundred 
thousand  dollars.  The  eajority  of  our  tactical  cexbat  aircrew  personnel  come  froa  the 
pilot  or  navigator  category  and  the  recovery  of  one  of  these  individuals  represents  a 
considerable  monetary  saving  for  our  country,  when  one  notes  that  *e  have  effected 
over  four  hundred  coabat  recoveries  in  the  past  year  alone,  the  dollar  value  importance 
of  the  rescue  operation  becomes  aore  evident. 

The  ARRS  coabat  recovery  mission  profiles  extend  froa  the  short-range  quick  reaction 
crash  rescue/fire  suppression  activity,  to  the  longer  range  coabat  aircrew  recovery 
operation.  Re  have  also  had  experience  in  the  hoist  evacuation  of  multiple  battle 
casualties  free  extresely  hostile  areas,  and  in  off-shcre  personnel  recovery  free  the 
Gulf  of  Tonkin.  A  discussion  in  more  detail  of  each  of  these  various  missions  will 
identify  the  problems  which  we  have  encountered  witn  mr  helicopters  and  should  also 
serve  to  demonstrate  how  effectively  the  helicopter  functions  as  a  rescue  vehicle. 

The  first  and  busiest  of  our  helicopter  missions  in  Southeast  Asia  is  the  local  base 
rescue  activity.  »e  rely  on  the  HH-43  Raman  Huskie.  a  twin  rotor,  single  jet  powered, 
helicopter  which  is  capable  of  deploying  approximately  seven  hundred  gallons  of  standard 
00?  foam  from  a  Fire  Suppression  Kit  (FSK)  suspended  beneath  it.  The  twin  interaeshing 
two-bladed  rotor  assemblies  are  counted  in  a  side-by-side  arrangement  on  individual 
rotor  pylons.  These  are  counter-rotating,  eliminating  rotor  torque  reactions  and  pro¬ 
viding  an  aerodynamically  balanced  rotor  system,  referred  to  as  a  ‘synchropter’.  This 
design  lends  itself  to  the  use  of  longer  rotor  blades  for  a  given  size  helicopter  and 
this  produces  a  much  greater  lifting  capacity  per  horsepower.  In  a  synchropter.  all 
available  power  is  converted  into  lift  with  none  diverted  for  driving  a  tail  rotor.  It 
is  this  efficient  use  of  power  provided  by  its  Lycoming  T53-L-1  gas  turbine  engine  that 
enabled  the  Huskie  to  establish  a  world  helicopter  altitude  record  of  thirty  thousand 
feet. 

This  aircraft  with  a  crew  of  four  stands  daily  alert  at  most  of  our  tactical  air 
bases,  responding  immediately  to  impending  or  actual  disaster  upon  notification  by  the 
primary  crash  communication  net.  After  flying  to  a  crash  site,  the  two  airborne  fire¬ 
fighter  crewman  are  placed  on  the  ground.  Combining  both  the  foam  from  the  FSK  and 
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judicious  cse  of  rotor  downwash  froa  oar  helicopter  which  hovers  above  them.  the  fire¬ 
men  are  able  to  cut  a  path  through  the  fire  to  the  cockpit  of  the  Lorain*  aircraft  to 
rescue  the  periled  crewmen.  Since  they  carry  only  a  limited  quantity  of  fire  suppres¬ 
sion  agent,  these  firefighters  sake  no  atteapt  to  extinguish  the  blaze  unless  it  appears 
within  their  capability  to  do  so.  As  aight  be  expected,  an  ordinance  laden  aircraft 
adds  considerably  greater  risk  to  this  type  of  aission.  and  precision  timing  and  close 
teamwork  are  essential  for  its  safe,  successful  accoaplishaent. 

Ac  araor  plated  version  of  the  Kamac  ifl-43  helicopter  is  also  used  for  our  second 
and.  I  believe,  our  aost  hazardous  cow  bat  recovery  activity.  I  aa  referring  to  the 
hoist  evacuation  of  aultiple  casualties  frow  acutely  hostile  areas.  Ground  coabat 
units  operating  in  dense  jungle  regions  frequently  request  our  assistance  in  evacuating 
casualties  retiring  iwaediate  medical  attention.  These  ground  forces  way  lack  the 
capability  or  determine  that  it  is  not  operationally  feasible  to  clear  a  landing  zone 
to  accomplish  sedical  evacuation  in  the  usual  wanner.  HH-43  recovery  teams  are  then 
called  to  action. 

This  helicopter  has  exceptionally  good  hover  capability  in  the  low  density  atmosphere 
at  altitude  encountered  over  the  jungle  highlands  of  Vietnam.  It  is  held  in  hover  over 
the  top  of  one  hundred  fifty  to  three  hundred  foot  jangle  trees  rtile  the  casualties 
are  hoisted  to  the  helicopter  through  a  small  opening  in  the  vegetation  canopy.  Prior 
to  the  actual  casualty  evacuation,  a  pararescueman  is  usually  lowered  to  the  ground  to 
act  as  evacuation  controller,  expediting  the  recovery  operation  and  often  rendering 
medical  assistance  to  wounded  in  the  immediate  area.  It  is  during  the  fifteen  to  thirty 
minute  hover  time  required  for  accomplishment  of  this  mission  that  our  aircraft  and  crew 
are  most  vulnerable  to  eneqy  ground  fire.  Repeat  performances  in  the  same  hostile  area 
are  generally  necessary  to  complete  the  removal  of  all  casualties  us  the  litter  capacity 
of  the  m-43  is  quite  limited.  We  have  encountered  considerable  difficulty  supporting 
this  type  activity. 

The  armor  plated  WI-43,  or  P  sc  del  as  it  is  better  known,  is  also  used  for  aircrew 
recovery  activity  within  South  Vietnam  and  its  near  coastal  waters.  The  liaited  range 
and  single  engine  vulnerability  of  this  helicopter  wake  is  undersirable  for  use  in  the 
coabat  aircrew  recovery  aission  over  .'forth  Vietnam  and  aost  of  the  Gulf  of  Tonkin. 
However,  equipped  with  a  two  hundred  twelve  foot  hoist  and  forest  penetrator,  (a  plumb 
bob-shaped  device  constructed  with  fold-down  seat  panels  and  personnel  restraining  belts, 
and  specifically  designed  to  penetrate  easily  the  thick  jungle  canopy)  the  HH-43F  has 
done  a  most  effective  recovery  job  (Pigs. 1-2).  Deployed  in  pairs,  two  helicopters  will 
speed  to  locate  the  site  of  a  downed  aircraft,  using  both  electronic  and  visual  means. 

If  a  landing  area  is  available  the  helicopters  will  land  and  deploy  pararescue  personnel 
to  inspect  aircraft  wreckage  and  recover  survivors.  However,  if  the  terrain  is  unsuitable 
for  helicopter  landing,  as  is  much  of  the  Vietnamese  jungle,  a  hoist  recovery  will  be 
necessary.  The  survivor’s  position  must  be  accurctely  located,  often  a  time  consuming 
and  difficult  task.  When  this  has  been  accomplished,  one  of  the  helicopters  will  hover 
over  the  jungle  as  near  to  him  as  possible,  and  lower  the  forest  penetrator  to  effect 
the  rescue.  The  other  helicopter  will  remain  u.  sufficient  altitude  to  observe  the  area 
for  hostile  action. 

If  the  survivor  is  incapable  of  assisting  in  his  own  rescue  or  is  in  need  of  medical 
aid,  a  pararescueman  will  be  lowered  from  tne  helicopter  to  help  him  and  thus  expedite 
the  recovery.  The  pararescueman  is  one  of  the  most  important  members  of  our  rescue 
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team  as  it  is  usually  through  hi*  that  the  actual  rescue  is  physically  accomplished. 
Approximately  two  hundred  of  these  highly  trained  experts  in  every  aspect  of  survival, 
are  assigned  to  ARRS  units  worldwide.  As  precision  parachutists,  capable  of  jumping 
by  day  or  night  into  difficult  terrain  or  into  any  body  of  water  wearing  full  Self- 
Contained  Underwater  Breathing  Apparatus  (SCUBA),  they  are  unsurpassed.  All  are  mountain 
climbers  and  proficient  wedical  technicians  skilled  in  emergency  medical  knowledge  and 
procedures.  If  the  survivor  cannot  be  contacted  or  located,  the  p&raxescueaaa  may  be 
lowered  to  conduct  a  land  search  of  the  wreckage  and  the  immediate  area.  If  hostile 
fire  forces  his  hovering  helicopter  to  withdraw,  he  is  trained  to  evade  and  survive  on 
his  own  until  his  rescue  can  be  accomplished  at  a  later  time  and  another  place.  Again, 
close  coordination  and  teamwork  are  what  Hakes  this  operation  a  success. 

Our  last  and  aost  difficult  helicopter  mission  profile  in  Southeast  Asia  is  the 
out-o'f-country  combat  aircrew  recovery  operation.  This  activity  has  taken  basically 
unarmed  and  unarmored  rescue  forces  deep  within  the  land  mass  of  North  Vietnam  to  effect 
the  recovery  cf  downed  tactical  fighter-bomber  crewmen.  The  rescue  vehicle  used  for 
this  mission  is  the  Sikorsky  HH-3E,  a  twin  jet,  single  rotor,  long  range  helicopter 
instrumented  for  all-weather  flight  and  equipped  with  sophisticated  electronic  personnel 
tracking  and  location  devices.  Its  twin  engine  reliability  afforded  by  two  GE  T58-5 
engines  and  a  new  variable  speed  hoist  with  a  two  hundred  forty-six  foot  cable  have 
extended  our  jungle  rescue  capability  considerably.  Through  coordinated  prepositioning 
of  our  personnel  and  aircraft  to  give  minimum  access  distance  to  projected  trouble 
areas  at  the  time  of  bomb  strxke  raids,  rescue  forces  can  be  at  the  downed  aircrewman’ s 
position  as  rapidly  as  possible.  The  distance  to  and  from  tbe  rescue  site  is  frequently 
great  and  adequacy  of  fuel  for  the  return  trip  is  always  of  prime  consideration.  All 
unnecessary  equipment  must  be  removed  from  these  helicopters  to  reduce  weight  and  con¬ 
serve  fuel.  This  consideration  dictates  the  deletion  of  all  but  a  minimum  of  amor 
plating  protection  which  is  afforded  tbe  pilot,  copilot  and  certain  vital  mechanical 
elements,  and  negates  the  possibility  of  having  any  substantial  weapons  system  on 
board.  As  a  result,  we  must  rely  on  a  very  well  coordinated  fire  power  support  effort 
ranging  from  high  performance  jet  fighters  for  protection  from  enemy  aircraft  to  slower 
reciprocal  engine  powered  close  air  support  planes  for  suppression  of  hostile  forces 
in  the  area  where  the  rescue  is  to  be  accomplished. 

Once  the  downed  ai.-crewman  has  been  contacted,  his  ground  position  identified,  and 
hostile  fire  in  the  immediate  area  suppressed  as  much  as  possible,  the  rescue  heli¬ 
copter  moves  into  a  nover  position  and  lowers  its  forest  penetrator  and,  if  necessary, 
its  pararescuemac  to  effect  the  recovery.  Minimum  delay  must  be  experienced  during  • 
this  part  of  the  operation  as  it  is  the  time  when  the  helicopter  is  most  vulnerable 
to  enemy  fire.  The  dual  helicopter  deployment  concept  is  used  on  most  of  these  out- 
of-country  missions  to  add  an  immediate  rescue  capability  for  our  own  forces  should 
one  of  the  close  air  support  aircraft  or  the  actual  recovery  helicopter  be  downed. 

This  precaution  has  proven  its  value  ol  several  occasions.  ' 

One  of  the  biggest  rescue  problems  encountered  thus  far  has  been  accurately  locating 
the  survivor  on  the  jungle  floor.  Personnel  locator  beacons  will  direct  recovery 
forces  to  the  general  area  of  the  downed  man  but  actual  recovery  depends  upon  visual 
contact  with  him.  A  better  visual  marking  and  signalling  device  is  needed  to  transcend 
the  one  hundred  fifty  to  three  hundred  foot  trees  and  their  dense  canopy.  This  would 
identify  the  individual  from  the  air  and  decrease  local  search  and  loiter  time  prior 
to  rescue  contact,  thus  conserving  fuel  and  decreasing  exposure  to  hostile  ground  fire. 
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Beginning  this  year,  the  Aerospace  Rescue  and  Recovery  Service  will  offer  a  most 
effective  combat  or  peacetime  recovery  team.  This  teas  will  consist  initially  of  the 
Sikorsky  HH-3E  helicopter  and  the  Lockheed  HX-130P  turboprop  long  range  search  and 
rescue  tanker  Through  the  advent  of  successful  operational  air-to-air  refueling  of 
the  helicopter  from  fixed  wing  aircraft,  weight  and  distance  are  no  longer  the  limiting 
factors  governing  the  success  of  a  recovery  effort.  Truly,  rescue  capability  can  now 
be  extended  to  the  limits  of  the  globe  with  a  reasonable  access  time  period.  The 
addition  of  the  Sikorsky  HH-53  heavy  lift  helicopter  to  augment  this  team  yields  even 
greater  capability.  The  increased  size  and  power  of  this  helicopter  will  permit  it  to 
carry  larger  pay  loads  or  sophisticated  weapons  systems.  Its  proposed  heavy  lift  capa¬ 
bility  of  ten  to  twenty  thousand  pounds  will  permit  recovery  of  current  spacecraft 
from  ocean  landing  areas.  Air-to-air  refueling  will  afford  these  helicopters  the 
potential  to  recover  a  space  capsule  similar  to  the  Apollo  vehicle  and  return  it  to 
the  nearest  land  mass  for  ultimate  return  to  the  USA  via  jet  cargo  transport  aircraft. 

Looking  to  the  future,  we  of  Rescue  envision  a  V/STOL  aircraft  as  the  backbone  of 
our  operation.  It  will  combine  the  hover  capability  of  the  helicopter  with  the  speed 
and  range  of  current  fixed  wing  jet  aircraft,  fhen  it  too  can  achieve  an  inflight 
refueling  potential,  it  sdll  represent  the  ultimate  in  all  purpose  rescue  vehicles. 
Access  time  will  be  decreased  to  the  absolute  minimtai  through  intelligent  deployment 
of  these  lire  raft  on  a  global  basis.  Combined  with  simultaneous  development  of  im¬ 
proved  survival  and  personnel  locator  equipment,  the  Code  of  the  Rescuecan  -  THAT 
OTHERS  MAY  LIVE  -  will  become  a  more  complete  reality. 


The  discussion  following  this  paper  appears  on  page  44. 


[he  forest  penetrator  -  closed  Pig. 2  The  forest  penetrator 

showing  seat  and  safe 


DISCUSSION 


Col  Hoogvliet  asked  about  the  techniques  for  in-flight  refuelling  of  helicopters. 
Captain  Buckley  stated  that  this  manoeuvre  was  possible  up  to  10,000  ft  but  that  it 
was  generally  performed  between  5000  and  7000  ft.  Speed  was  the  major  problem;  the 
H53  could  achieve  185  kt,  the  HH3E  110  to  125  Kt.  At  these  speeds  the  C130  tanker 
pilot  was  presented  with  an  exacting  task. 

Sg  Cdr  Eley  enquired  about  the  forest  penetrator  cable  length.  Captain  Buckley  replied 
that  246  ft  were  usable.  The  rate  of  winching  was  rather  slow  for  many  circumstances 
and  there  were  hopes  that  the  tine  for  full-length  wind-on  could  be  reduced  to  some 
30  seconds. 

In  reply  to  a  question  by  Brig.  Gen.  Lauschner,  Col  Malone  stated  that  he  thought  that 
the  helicopter  in  the  long-range  recovery  mission  was  at  least  theoretically  protected 
by  the  Geneva  Convention. 

Lt  Col  Lail  asked  about  the  utilisation  by  the  Husky’  helicopters  of  the  Fire  Suppres¬ 
sion  Kit  (the  ‘Sputnik’).  Captain  Buckley  replied  that  only  in  a  very  small  minority 
of  crash  fires  had  it  proved  instrumental  in  saving  life.  However,  as  Col  Malone 
pointed  out.  the  medical  profession  should  support  strongly  the  development  and  pro¬ 
vision  of  any  device  capable  of  saving  life  and  limb,  even  if  its  utilisation  might 
he  extremely  rare.  Captain  Buckley  pointed  out  that  a  very  serious  problem  in  the 
airfield  crash  rescue  role  was  the  fatigue  and  boredom  engendered  in  crews  who  need 
to  sit  in  their  machines  at  readiness,  day  after  day  for  very  long  hours  with  a  high 
level  of  vigilance  although  in  the  knowledge  that  their  services  will  be  required 
very  rarely. 

Maj.Asdatil  asked  whether  vibration  was  a  major  problem  in  helicopter  carriage  of 
casualties;  in  particular  he  was  interested  in  the  ‘synchropter’  configuration 
helicopters.  Captain  Buckley  commented  that  it  was  rarely  severe,  although  there 
were  some  conditions  of  altitude  and  load  in  which  it  was  quite  marked. 
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RESUME 


La  pr^sente  communication  concerne  la  situation  dans  laquelle  s'  est 
trouv£e  l'ltalie  en  noveabre  1966,  lors  des  inondaticns  qui  ont  ravage 
les  regions  dont  le  relief  est  pourtant  trfes  different  et  ou  les  popula¬ 
tions  n’  etaient  pas  toutes  ^galement  habitudes  k  supporter  des  catas¬ 
trophes  naturelles,  d’  une  telle  envergure. 

C*  est  dans  ces  circonstances  que  les  h^licoptferes  ont  joue  un 
rdle  important  dans  les  operations  de  sauvetage.  Leur  intervention 
est  venue  i  temps,  s’  est  r4alisee  avec  rapidity,  ce  qui  a  eu  des 
repercussions  favorables  sur  le  moral  des  populations  victimes  de 
cette  catastrophe. 
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THE  USE  OF  HELICOPTERS  DURING  THE  FLOOD  OF 
NOVEMBER  1966  IN  ITALY 

Brig.  Gen.  Dr  A.Paganelli,  IAF  (MC) 


The  flood  which  struck  Italy  in  November  1966  war  of  unexpected  violence  in 
several  regions.  To  confront  the  critical  situation,  all  means  of  available 
assistance  were  employed:  among  those  airborne  means,  helicopters  had  a  particularly 
important  role  to  play. 

I  will  not  dwell  on  the  drama  of  the  situation:  the  information  media  -  the  press, 
radio,  television  -  gave  the  world  a  realistic  picture  of  the  event,  especially  for 
that  which  concerned  Florence,  the  custodian  of  not  only  Italian,  but  universal 
treasures. 

The  stricken  regions  present  a  diverse  orography;  from  the  Florentine  hills  to  the 
Grossetc  plains  in  Tuscany;  from  the  southern  slopes  of  the  eastern  Alps  of  Cadoie,  to 
the  mountains  of  the  Trent  region;  and  finally,  the  lowlands  at  the  delta  of  the  Po 
river. 

The  populations  of  these  regions  are  variously  prepared  to  confront  floods.  The 
inhabitants  of  the  Po  delta,  used  to  recurrent  floods,  are  equipped,  especially  with 
water-going  means  to  defend  themselves,  helped  by  state  oiganizations  and  by  constant 
surveillance  of  the  level  of  the  river.  These  people  are  thus  psychologically  prepared 
for  the  adversities  of  nature. 

The  Alpine  populations  are  toughened  by  the  harsh  life  of  the  mountains;  they  are 
psychologically  habituated  and  physically  resistent  to  nature  difficulties. 

The  populations  of  Tuscany,  from  the  soft  rolling  hills  of  the  Arno  valley  to  the 
plains  of  Grosseto,  living  on  land  re-claimed  from  the  marshes,  are  also  strong  and 
hard-working,  but  psychologically  unprepared  for  sudden  and  grave  adversities  such  as 
that  of  November  1966. 

From  this  first  consideration,  we  draw  the  first  conclusion:  that  the  populations 
more  exposed  to  danger  are  those  of  Tuscany.  For  centuries  they  had  never  been  struck 
by  such  a  grave  natural  disaster.  Proof  of  this  is  that  artistic  works,  as  for 
example,  the  Crucifix  of  Ciroabue,  painted  in  the  13th  century,  had  never  suffered 
damage  from  meteorological  events  as  has  happened  now.  However,  the  strong  character 
of  these  people  and  their  well-known  lively  intelligence  brought  to  them  the  will  for 
reconstruction  that  has  aroused  the  admiration  of  all  and  has  given  vigor  to  Italian 
and  foreign  volunteers  who  have  offered  their  useful  help. 

The  work  of  helicopters  in  these  emergencies  has  been  invaluable. 


Helicopter!,  of  the  Air  Scree,  the  Aisy.  the  State  Police  (Carabineers).  the  fire 
department  and  she  American  eoacasd  of  SETAF  were  act  Hired;  organized  air  reconnaissance 
fare  precise  infcrxxtica  sad  the  localities  which  regained  isolated  were  able  rapidly 
to  receive  first  aid. 

Tens  of  tecs  of  essentials  were  transported  hr  the  helicopters;  sore  »fc«n  2.000 
persons  were  saved  fro*  danger;  is  sowe  cases,  doctors  were  carried  and  dropped  down 
In  isolated  bccses  to  assist  persons  who*  it  was  not  possible  to  transport. 

In  all.  abac*  3300  missions  were  flows.  There  tie  helicopter  cceld  sot  land,  persons 
were  lifted  from  the  roofs  of  bosses  by  a  special  brace  fitting  csder  the  fins,  with 
t2>e  helicopter  hovering;  when  necessary  a  sober  of  the  crew  west  don  to  the  boose  «! 
toot  care  ef  the  attachceat  of  the  lifting  brace  to  the  iqjnred  person,  encouraging 
the  felsoraos. 

Eves  in  adverse  ataospheric  conditions,  there  was  set  too  soch  trouble.  Asy  unfore¬ 
seen  obstacle  to  the  assistance  operations  was  quickly  orercoae.  I  cite,  for  exa*>le. 
the  incoevesiesce  represented  by  television  antennae  which  impeded  easy  approach  to  the 
rooftops;  the  aatessae  were  isaediately  taken  dos  with  the  intelligent  cooperation  of 
the  flood  vlctiss.  cooperation  which  facilitated  to  a  great  extent  the  assistance 
opera  tiers. 

And  here  it  seeas  to  ns  that  we  should  point  act  one  fact,  perhaps  the  scat  iapoxtant 
of  sll  the  operation  is  regard  to  the  helicopter:  its  sapid  action,  especially  in  the 
country  and  in  the  sail  centers,  represented  a  psychological  factor  of  primary 
importance.  It  let  the  inhabitants  know  that  they  were  set  alone;  it  gave  then  faith 
and  cal  red  then:  it  sade  orderly  work  possible;  it  avoided  dangerous  collective  panic; 
it  mliowtsi  invaluable  cooperation.  The  continuous  presence  of  those  beseficieat 
“dragoo-fly"  friends  gave  cocrsge  and  will  to  people  who  could  have  abandoned  ibex- 
selves  to  tenor  and  desperation.  Ibis,  perhaps,  was  the  least-realized  value  of  the 
helicopter,  a  psychological  value  of  iaestiaable  worth. 

All  this  happened  principally  in  the  flooded  zones  of  the  old  Tuscany  sarsb-lasdL 

In  the  Po  delta.  It  was  a  natter  of  helping  to  get  people  on  hosts  and  to  transport 
rapidly  the  sick. 

In  the  Boantalsocs  regions,  helicopters  were  able  to  land  and  get  people  in  need  01 
assistance  on  board  with  wore  agility.  Helicopter  assistance  in  the  wean  tains  deserves 
a  separate  discourse:  in  Italy  work  Is  being  carried  out  in  this  sector,  especially  in 
the  Alpine  regions.  Bat  this  is  getting  away  fro*  the  subject  of  the  floods. 

Snutrizlng,  we  can  sake  the  following  points: 

1.  The  helicopter,  in  cases  of  such  eaergency  as  described  above,  is  the  aost 
iaaediate  and  valid  Beans  to  employ,  that  is,  of  Beans  which  are  currently 
available.  I  emphasize  the  word  "currently”  since  other  weans,  no  re  perfect 
and  safe,  will  certainly  be  built  by  esc  In  the  future. 

2.  The  psychological  factor  has  a  great  ieportance;  a  group  of  people  seized  by 
panic  can  be  wore  dangerous  to  thesselves  than  a  flood.  The  helicopter, 
annulling  this  feeling  of  isolation,  brings  serenity  and  faith  once  again, 
facilitating  the  assistance. 


3.  Ko  particular  difficulties  were  encountered  in  assisting  a  heterogeneous 
population,  unprepared  for  helicopter  assistance. 

4.  Bad  weather,  within  certain  limits,  was  cot  a  jrxre  obstacle:  it  put  the 
flight  cress  to  a  bard  test  without,  however.  the  operations  he  ice  suspended 
(sometimes  the  wind  reached  30  km/h):  but  it  is  obvious  that  more  serious 
meteorological  cceditiscs  would  hare  represented  lisitations  to  the  possibilities 
of  the  helicopter. 

5.  Cooperation  with  ground  vehicles,  or  aaphiblotrs  vehicles  or  embarkations  is 
valuable.  In  cases  of  interruptions  nf  comacnicatiaas,  air  reconnaissance  gives 
indication  of  the  acst  desirable  places  to  travel,  or  the  most  appropriate  means 
of  assisfmce;  it  informs  assistance  organization  centers,  thus  making;  them  able 
tc  can?  oat  the  necessary  measures;  to  indicate  the  passable  areas;  regulate  the 
flow  of  materials:  provide  for  hygienic  and  sanitary  measures.  In  this  field 
also.  It  is  clear  that  the  perfection  and  tls  adaptation  of  radio  ccmarefcsticcu 
will  more  great?  aid  air  reconnaissance,  allowing  direct  -Tmsaicaiien. 


TABLE  i 


(a)  Saber  of  helicopters  employed 


(fcl  Saber  of  persons  saved 


(cj  Member  of  sick,  invalids  and  wounded  carried  995 

(d)  Number  of  civilians  transported  urgently  .  479 

(e)  Fatal  accidents  -  1  (a  person  who  raised  her 

arms  just  prior  to  completion  of  winch 

rescue,  and  fell  from  tbe  strop)  ...  1 

(f)  Total  live  and  material  cargo  weight 

transported . 133,540  *g 
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DISCUSSION 


It  C #r  ktsoa  consented  that  he  bad  seen  as  flotation  aids  ca  *he  illustrations  of 
the  helicopters  in  use  is  the  Italian  floods,  lere  so  such  aids  available? 
trig.  Got.  Paganelli  replied  that  th«r  cnergecoy  was  such  that  oc  the  spot  IwprcTisatloc 
ws  essential,  and  that  no  tine  was  available  for  the  t^iuisition  and  fitting  of  soch 
r  Hs. 

Dr  ‘'ir  Fryer  asked  how  instructions  had  bees  given  to  the  refugees  with  regard  to  the 
clearance  of 'obstructions  and  the  utilisation  of  rescue  aids.  Brig.  Sea  Faganelli 
replied  that  public-address  loodsp*~Jkers  were  carried  by  naay  of  the  helicopters:  others 
had  used  large  placards.  Fortunately  nicy  of  the  population  in  the  Po  delta  owned 
boats  and  were  *ble  to  row  into  clear  areas  before  rescue. 

Brig.  Gen.  Laaschner  asked  whether  there  had  been  prooless  with  priorities  and  whether 
people  bad  wanted  to  take  with  then  goods  and  chattels.  Brig.  Gen.  Paganelli  replied 
that  the  helicopter  rescue  was  generally  restricted  to  the  side,  nones  and  childres. 
There  bad  bees  little  trouble  with  the  populace  with  regard  to  acceptance  of  this 
principle  and  few  had  proved  difficult  over  the  Question  of  their  possessions. 

%  Clr  Oey  asked  about  wind  strengths.  Be  had  read  in  English  newspapers  shout  wind 
strengths  of  SO  n.p.h.  Brig.  Gen.  Pagaaelli  replied  that  these  reports  would  appear 
to  bars  arises  froa  failure  to  cccvert  units;  to  his  knowledge  the  naxlnun  wind  speeds 
In  which  they  had  operated  had  bees  80  kn  per  hour. 


1 1  *?  . 
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1ESU1E 


Les  hel  i  copter es  S-6I  it  V esrsdrilie  Jo.  722  2DAP  tat  die  s^pslss  poar 
reair  aa  secours  da  ferry  •S&r®ErsIf'  qai  cosiaii  a  25  allies  Us  I*  Cote. 

Cass  des  cooditions  difficiles,  etk  grasses  lu«.  et  par  faible 
Tisifciiite,  69  pessegers  et  dsuipace  act  ete  sstards  par  fcellcc-pteres.  et 
75  par  carl  res.  Le  ccaaaadaat  de  tord  da  preatlsr  fcelltspters^sar  l«s 
lid  frit  le  idle  de  'cosaaadaot  scr  les  l  iocs'  posr  fcwte  r  operation. 

Des  observations  soot  faites  scr  3cs  difficult#*  recccctPefes  dass  ss* 
circuostaoces  urgeaies,  et  les  iosios  pSgrsioaes  et  plysloioglsses 
isposees-  acx  siareteors  et  aox  rescapes  sont  discstdes. 
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OPEKATIO.V  SEAGE1AS 
Major  K.S.  Petersen,  RDAF 

before  I  star .  to  describe  the  “Skagerak"  operation,  I  would  like  to  give  you  scave 
Information  a  bent  the  squadron  and  its  Sikorsky  S-61A-2  helicopter. 

No.  722  Squadron  Royal  Danish  Air  Force  is  the  only  rescue  squadron  in  DensarJc.  and 
ic  cover  the  Copenhagen  Flight  Information  Region.  We  have  persanectly  3  S-61’s  on 
an  arccsu-the-clock  SAR-dnty  within  this  area.  They  are  all  coder  operational  control 
of  the  Rescue  Co-ordination  Centre  (RCC)  at  Karup.  The  squadron  itself  is  based  at 
air  station  Yaerloese.  9Q£  of  cur  sissiocs  take  place  ever  open  sea,  and  consist  of 
pict-aps  of  wounded  fishenen.  the  rescue  of  people  fro*  capsized  sailing  craft, 
rescuing  d aimed  pilots  and  rescuing  people  who  have  drifted  to  sea  on  “air  waitresses'. 

The  S-61  is  de«slcped  fres  the  ESi  SH-3A,  which  is  used  hi  several  forces  in  the 
aati-subaarine  role. 

The  aajor  differences  are: 

1.  Fuel  capacity  is  increased  to  6,200  lbs  which  allows  about  6  hours  flying  tlee. 

2.  Bigger  sponsGns.  not  only  for  eaergency  landing,  but  also  for  shut-down  on  water 
in  waves  up  to  2-3  feet. 

3.  A  higher  tail  cone. 

4.  Two  batteries  for  start-up  independent  of  ground  supplies. 

Norsal  grossweight  19,100  ib.  SAR  overload  21,500  lb. 

M&xiauu  cent  cruise  120  kts. 

Noraal  cruise  100  kts. 

Max.  range  650  -700  NS. 

With  bucket-seats  installed  there  will  be  rcoa  for  25  persons  on  board,  including 
crew. 

Max.  altitude  10,000-14,000  feet  depending  on  weight, 

SAR  crew:  2  pilots 

I  radio  operator 
1  hoist  operator 
1  rescue  nan. 

Occasionally  on  special  rescue  aissions  a  doctor  will  take  part. 
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Special  equipment’. 

Automatic  stabilisation  equipment 
Deccs  J *8  A  with  roller  *ap 
Sarah  type  R825 
IFF/SIF  AFX  25. 

UHF/ARC  34  (225  -  299.9  */c)  wits  PV/Iil  which  gives  a  homing  capability  in  ADF 
position  on  any  transmission  with  the  *bover*’  indicator  in  mode  ^T. 

HF613T  —  23,000  channels  -  2  -  29.999  Mc/s. 

Radiccoapsss  ADP  72  with  bowing  capability  an  2182  kc. 

Radar  altimeter  APN  117. 

Types  of  hoist  operations  performed  are  single,  double 

and  stretcher-lifts. 

OPEBATIOX  SKAGERAK 

After  this  short  introduction  to  the  squadron- and  its  equipment,  I  will  continue 
with  the  operation  “Skagerak",  the  greatest  mission  ever  required  of  the  Danish  rescue 
organisation. 

The  7th  of  September  1965  was  a  showery  and  ?ron-y  day  with  wind  speeds  cf  30  -45  kts 
from  the  west,  ceiling  around  2000  feet,  visibility  of  5  ?*s  and  waves  cf  20  ft  to  30  ft. 
The  RCC  at  X&rap  received,  at  10.37  hrs  Z.  information  that  the  ferry  •Skagerak*’  was 
leaking  at  a  position  of  573SX  -CS02E  (approximately  25  KM  froa  the  coast  of  northern 
Jutland}.  It  was  on  its  way  from  Xristianssasd  (Norway)  to  Hirtshals  (Denmark)  and  was 
sending  distress  signals.  The  SAR  helicopter  at  Aalborg  was  scrambled  Immediately,  and 
within  the  next  20  sin  the  rest  of  the  SAR  helicopters  were  scrambled  and  farther 
helicopter  assistance  was  requested  free  the  squadron  in  Yaerloese.  Furthermore,  RCC 
requested  assistance  fro*  Norway.  Gerseny.  and  Sweden-  At  11.122  the  SAR  helicopter 
fro*  Aalborg  arrived  in  the  area,  and  the  pilot  reported  that  the  ferry  had  launched 
all  its  liferafts  and  wooden  lifeboats  and  that  the  situation  appeared  to  be  very 
serious.  They  started  right  away  to  pick  up  survivors.  The  pilot  in  coaeana  of  this 
first  helicopter  was  ordered  to  stay  in  the  area  until  the  rest  of  the  helicopters 
arrived.  He  was  also  appointed  “On-scene  Cocsander”,  When  he  got  a  couple  of  ships 
in  sight  he  directed  then  towards  the  disabled  vessel. 

Meanwhile  arrangenents  were  made  for  the  landing  and  unloading  of  survivors  at  a 
seal!  grass  airfield  in  Ldnstrup,  which  *<»  the  c'r,s€si  point  on  ths  shore  froa  the 
ferry.  Also  closing  of  roads  to  normal  traffic  was  ordered,  so  that  the  ambulances 
could  have  a  “free  way*  for  their  approxisate  15  ka  drive  to  the  nearfoy  hospital  in 
HJ Erring.  Aabulances  and  doctors  from  the  whole  area  were  called  to  give  assistance 
and  the  hospital  was  prepared  for  the  expected  enormous  invasion  of  sore  or  less 
Injured  survivors.  Refueling  facilities  were  made  available  at  L-dnstrup  airfield. 

At  11.25Z  it  was  reported  that  all  passengers  had  left  the  ferry.  False  information 
was  received  at  11.36Z  saying  that  the  ferry  had  sunk.  This  information  was  isaediately 


55 

corrected  fro*  the  helicopter.  Oring  tc  the  strong  head  winds  the  2  other  SAR 
helicopters  and  the  2  extra  helicopters,  which  had  been  sent  fro*  the  squadron,  did 
sot  arrive  on  the  scene  until  12.40Z  to  12.49Z. 

2be  first  18  survivors  were  landed  in  Idnstrup  at  12.55Z.  Until  now  it  had  not  been 
possible  to  get  isforsation  either  from  the  ferry  or  the  owners  how  zany  persons  were 
os  board  the  ferry,  bat  at  13. 04Z  inforaation  v-  i  given  that  there  were  170  people  on 
board.  After  completion  of  the  sissies;  the  final  figure  was  144  persons.  At  13. 153 
(approximately  25  hours  after  the  arrival  of  the  first  helicopter)  it  was  reported 
that  only  11  people  (all  crew  sobers)  resained  cn  board  the  ferry. 

At  14.422  the  “on-scene  commander'’  reported  the  situation  under  complete  control, 
and  he  asked  the  ships  in -the  area  to  pick  up  empty  liferafts  and  lifeboats,  so  they 
were  not  searched  unnecessarily.  At  16. 43Z  no  other  survivors  were  sighted.  The 
11  crew  ceabers  on  beard  were  asked  to  leave  the  ferry  if  they  wanted  to  be  picked  up 
before  dark. 

At  17.35Z  the  last  Ban  was  picked  up  and  at  18.15Z  the  whole  search  was  cancelled 
due  to  darkness.  All  helicopters  landed  at  airstation  Aalborg  at  18.46Z  after  a 
successful  mission  in  which  69  survivors  had  been  picked  up.  A  further  75  survivors 
were  picked  up  hr  3  different  ships  in  the  area. 

As  it  appeared  froa  the  helicopters  that  the  wooden  lifeboats  had  Host  difficulty 
in  the  cruel  sea,  pick-ups  were  started  fro*  these.  It  was  decided  to  spare  the 
rescue-can  and  use  single  lift  instead  of  double  lift  -  which  we  normally  perfora  - 
due  to  the  possibility  of  having  the  rescue  san  injured  by  a  collision  with  the  boats, 
as  they  were  completely  unstable  in  the  high  sea.  A  little  later  the  helicopters  were 
requested  to  evaluate  the  possibility  of  picking  people  up  direct  froa  the  ferry,  but 
that  looked  far  too  risky  as  the  ferry  rolled  violently  30°  -  45°  and  also  pitched  a 
great  deal. 

All  swimming  survivors  were  picked  up  in  "double  lift”,  as  nearly  all  of  them  were 
completely  exhausted  from  fighting  the  sea.  In  such  cases  the  survivois  were  flown 
directly  to  the  airfield  for  quick  medical  attention. 

On  one  occasion  a  capsized  liferaft  which  was  expected  to  be  empty,  suddenly  became 
alive  when  one  of  12  persons  on  board  cut  a  hole  in  the  bottom  of  the  inverted  liferaft 
with  his  pocket  knife,  so  that  they  could  get  out.  They  had  been  standing  on  the  roof 
of  the  liferaft,  gro^n  ups  and  children  among  each  other,  hardly  able  to  breathe  because 
of  the  crowding.  Some  of  then  jumped  into  the  water  -“cd  were  picked  up  from  there, 
others  were  rescued  direct  from  the  dinghy. 

Blankets  and  flying  jackets  were  used  to  protect  the  most  exhausted  survivors,  and 
everybody  was  engaged  in  helping  to  preserve  his  or  her  self.  It  was  evident  that  the 
engagement  in  helping  meant  a  lot  to  the  instinct  of  self-preservation. 

Even  the  ship’ s  dog  and  the  ship’ s  money  box  were  picked  up. 


Fifteen  of  the  pick-ups  were  made  as  double  lift. 


The  cental  condition  of  the  first  crew  in  the  area,  as  the"  were  alone  for  the  first 
1$7  brs.  was  that  they  were  a  bit  nervous  and  afraid  of  not  being  able  to  overcoat  their 
task,  by  cot  being  able  to  cake  the  pick-ups  {.mickly  enough.  All  survivors  were  waving 
their  arcs  and  it  was  alaost  impossible  to  decide  where  to  start,  as  you  could  not  he 
sure  who  would  fee  first  tc  give  up  and  drown.  The  crew  hoped  they  could  keep  ail  their 
Equipment  working  for  the  whole  operation.  Froe  the  tremor  in  their  voices  one  could 
hear  that  the  crew  members  were  working  under  a  high  pressure. 

None  of  the  crews  had  bad  sny  special  education  or  training  in  how  to  stand  the  stress 
of  seeing  severely  wounded  or  sick  persons.  They  are  all  able  to  concentrate  on  pick-ups 
of  1  or  2  persons,  as  this  only  takes  a  short  time,  but  this  was  going  to  be  a  long- 
lasting  and  fatiguing  affair.  One’ s  insufficiency  in  this  fight  with  the  elements  was 
realized  right  away.  It  would  bo  hard  not  to  feel  some  guilt  if  the  situation  worsened 
and  many  cf  the  survivors  were  not  picked  up  in  tine. 

It  will  always  be  of  great  help  to  have  a  doctor  on  board  on  special  missions  such 
as  this  when  serious  casualties  are  expected.  That  is  -  he  can  take  the  responsibility 
for  the  patients  when  they  get  on  board  the  helicopter. 

The  rescue  aan  had  to  withstand  severe  stresses  while  doing  his  job.  He  was  often 
dragged  through  and  under  the  surface  of  the  water  and  maybe  hit  by  different  objects. 

All  this  exhausted  him  so  such  that  after  just  one  double-lift  he  could  hardly  stand. 

The  hoist  operator  who  uses  his  right  hand  to  guide  the  hoist  wire  and  reduce  the 
oscillations  becaae  very  tired  and  tensed-up  in  all  muscles  as  he  also  had  to  help 
people  into  the  helicopter. 

One  of  the  surgeons  who  took  part  has  sent  me  a  few  notes  on  the  state  of  the 
survivors. 

Most  of  the  patients  were  severely  physically  affected  by  the  unpleasant  experience. 
Most  of  them  were  exhausted  and  wet  and  many  were  worried  about  the  unknown  destiny  of 
other  members  of  their  families.  All  this  induced  a  light  stage  of  shock,  which  for 
the  most  of  them  was  quickly  relieved  by  friendly  treatment,  warm  clothes,  warm  food 
and  a  feeling  of  security,  especially  when  they  got  information  about  their  relatives. 

All  together.  19  patients  (10  women,  8  men  and  1  boy)  were  sent  to  the  hospital. 
Nationalities  represented  were:  Norway,  Holland,  Italy,  France  and  Germany.  Only  5 
of  these  patients  were  affected  by  the  cold  water.  One  had  a  small  rather  insignificant, 
injury  of  the  spine.  5  others  had  minor  abrasions,  but  were  not  seriously  affected  and 
had  no  fractures.  Two  had  serious  bruises  of  the  ribs,  spine  and  feet,  but  no  fractures. 
One  had  a  broken  arm  and  2  showed  signs  of  minor  concussion.  Three  had  beart-trouble 
and  a  couple  had  water  in  their  lungs.  Cne  showed  early  pneumonia.  Some  were  very 
depressed,  and  one  had  lost  her  husband,  who  was  dead  on  arrival  although  he  had  received 
special  treatment  all  the  way  from  the  very  minute  he  got  inside  the  helicopter. 

What  charucterized  all  the  casualties  was  the  influence  which  the  cold  water  and 
wet  clothes  had  had  on  them.  The  state  of  fear,  which  for  some  came  close  to  a  nervous 
break-down,  was  marked  in  all. 

Only  one  needed  to  be  kept  at  the  hospital  for  longer  than  a  period  of  24  hours. 

All  were  discharged  in  good  condition,  though  some  required  further  treatment  at  their 
hometown  hospitals. 
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Proa  a  medical  point  of  view  the  whole  operation  was  an  easy  affair  without  aajor 
problems. 

A  very  iapressive  thing  happened  when  all  the  survivors  got  pe'-Tnisslon  to  buy  new 
clothes.  This,  coupled  with  good  hews  about  their  relatives,  improved  the  condition 
of  everybody  right  away. 

Ffcod  for  thought:  A  12  year  old  boy  sitting  in  the  sling  holding  on  with  only  one 
hanj,  waving  and  laughing  to  the  whole  crew  and  with  a  repartee  on  his  lips;  15  minutes 
later  the  first  pilot  looked  at  him.  and  told  ae  later  that  he  now  knows  what  the  boy’ s 
appearance  will  be  when  he  reaches  an  age  of  50  or  60  because  that  was  what  he  locked 
like  then. 

After  2  to  2a  hours  in  the  cold  water  -  temperature  below  10°C  -  a  24  year  old 
married  Danish  girl  was  rescued.  Her  story  in  short  was  that  when  she  jumped  overboard 
wearing  s  life-vest  she  bad  her  little  dog  in  her  arms.  Ibis  dog  meant  as  much  to  her 
as  a  baby  to  other  wives.  She  was  dressed  in  a  rather  heavy  coat  and  walking  shoes. 

She  tried  to  keep  the  head  of  the  dog  clear  of  the  sea,  but  some  tine  later  she  had  to 
admit  that  the  dog  had  died,  and  that  she  had  ro  let  it  go.  Shortly  after  she  had  left 
the  ferry  she  had  kicked  her  shoes  off  as  they  felt  uncomfortable.  Now,  as  she  no 
longer  had  the  dog  to  think  of,  she  realized  the  creeping  coldness  spreading  up  through 
her  legs  and  body.  She  was  floating  further  and  further  away  from  the  ferry,  but  all 
the  time  trying  to  draw  attention  from  either  one  of  the  aircraft  or  one  of  the  ships 
taking  part  in  the  rescue.  Once  she  was  very  close  to  a  Russian  ship,  but  she  passed 
it  on  the  side  on  which  no  look-out  was  being  kept.  She  screamed  for  help  in  Danish 
and  waved  her  arms.  A  little  later  it  came  to  her  mind,  why  did  she  scream  for  help 
in  Danish?  If  they  had  heard  her  they  would  not  have  understood  her  anyway.  0r.ee  she 
got  entangled  in  bladder-wrack;  it  got  around  her  neck  and  body.  She  remembered  that 
she,  as  a  little  girl,  had  had  much  fun  in  “popping"  the  bladders  in  the  fronds  of  this 
type  of  seaweed.  Doing  this  again  kept  her  active  for  some  time,  and  drew  her  thoughts 
away  from  her  more  and  more  critical  situation.  Then  she  discovered  the  seagulls.  At 
one  moment  was  completely  aware  that  there  were  gulls  flying  around  her.  The  next 
moment  she  thought  that  they  were  vultures  and  that  they  were  attaching  her  like  the 
birds  in  the  Hitchcock  film  "The  Birds".  All  these  and  many  other  things  which  happened 
to  her  during  her  long  stay  in  the  cold  water  might  have  played  a  part  in  her  success 
in  staying  alive  for  so  long,  by  keeping  her  mind  occupied  with  different  activities 
and  her  thoughts  away  from  her  more  and  core  critical  situation. 

One  hitherto  unmentioned  factor  which  is  probably  of  the  greatest  importance  in  the 
success  of  her  survival  is  that  up  to  an  age  of  20  she  had  taken  cart  in  all  sorts  of 
swimming,  more  or  less  every  day.  She  had  taken  part  in  several  contests  and  was  a 
swimming  certificate  holder. 

A  lot  of  people*  would  probably  have  given  up  long  before  due  to  panic,  the  cold  water 
and  the  hopelessness  of  the  situation.  In  fact  the  cold  water  affected  this  girl  so 
much,  that  one  arm  more  or  less  froze  in  a  fixed  waving  position  over  her  head  and  at 
the  moment  of  rescue  she  could  move  nothing  but  the  distal  part  of  her  little  finger. 

She  cannot  remember  a  thing  from  the  beginning  of  the  rescue  until  her  arrival  in 
hospital,  and  was  probably  at  the  moment  of  the  rescue  as  close  as  she  could  come  to 
unconsciousness.  The  next  month  or  so,  she  was  broken  in  body  and  mind,  but  after 
participation  in  a  paper  on  the  “Skagerak"  operation  where  she  heard  about  others’ 
difficulties  and  about  the  whole  operation,  she  started  recovering. 
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Set  she  sill  esc  far  a  tkj  lent  period  tab  t  hath  is  a  bathtnb.  visit  a  sdadsc- 
pool  or  stiiiti.  or  take  a  swia  ire*  a  beach  dse  to  the  psychic  influence  of  the  whole 
disaster  asd  her  Iccj  stay  in  the  cold  nier. 

Tat  ems  of  tbs  helicopters  didrf  t  bare  a  healthy  and  sccdo  sleep  tbs  first  cccple 
of  daps  dae  to  the  xor  iapressfees,  aostlr  of  frightened  people's  faces,  bet  also  a 
few  cases  of  Sana  beings'  behaviosr  when  they  terra  into,  what  yea  coaid  call  a  sort  of 
desperation.  sot  to  say  saiaals,  in  their  fight  for  life  hr  being  first  is  being; 
rescaed  ahead  of  children  and  acmes. 


•isctssits 


Cel  lei— e,  thinking  Major  ftttrsa  for  bis  paper.  said  that  he  was  sore  that  be  was 
reflecting  the  views  of  the  asdiesce  in  stating  that  Major  Petersen  had  given  a 
imrkiiij  fine  accost  of  the  physical  aad  aestal  effects  of  exposure  zed  danger. 
His  was  a  aos t  valuable  first-hand  sccocnt  of  the  type  of  siteatioa  which  any  rescae 
organisation  meat  be  prepared  to  deal  with. 


S3 


SOOL4KY  IF  SESSIIS  I 
by  Cbl  k-S.Malcct.  CSAF.  MC 


fe  bne  reviewed  lie  dnelsoca:  off  heliccpters  Is  ziliUxr  cd  medial  tactics, 
attics  Saw  their  increasing  versatility  by  clever  design  leans  to  more  widespread 
application.  Indeed,  it  is  thrccgh  this  mediae  that  the  technological  shills  ci  ocr 
societies  are  applied  to  maintain  the  freed*  of  those  aba  struggle  to  mocld  their 
can  destiny. 

Cbl  Oafy  has  sheas  the  order  of  fcatt?';  as  helicopters  are  employed:  tactics, 
mobility,  fire  power,  logistics,  ctamarri,,  Ig  Cdr  Ele>  has  traces  the  vicissitudes 
c£  eseraiicss  is  canapped.  to  a  degree  rafcwa.  areas,  where  men  cverccme  the  limits 
oi  their  espaipment  ty  ingenious  techafeces.  I  believe  here  ae  were  told  of  the  ulti¬ 
mate!  capabilities  of  crews  ia  te:  ms  of  flying  boers  as!  ffatigne.  Ssea  Lt  Dir  Villiaacs 
sasaotrised  the  final  produce  of  a  rapidly  moving  evolntierary  process  -  the  creation 
of  a  task  force  which  is  uniquely  mobile  and  yet  carries  its  can  logistic  sepport. 

At  this  point  ae  examined  the  special,  applications  of  the  helicopter  in  rescue 
operations.  C*pt-Bockley  indicated  the  use  of  rescae  personnel  who  were  trained  as 
medics,  parachutists  and  ia  the  ose  of  SCBi  Air  refoeilla;  was  shown  to  he  feasible. 
Scs.Ptg&aeiii  demonstrated  the  practicability  of  helicopter  operations  in  civil  disaster 
casualty  control,  as  confirmed!  the  problems  of  air  hoist,  at  the  same  time  re¬ 
emphasising  the  psychological  boost  which  orbiting  rescse  *erscmel  provide  the  stricken. 
Major  fetersen  described  a  huge  operation  catetsd  in  a  short  time  rsfer  difficult 
conditions.  He  delineated  psychological  problems  presented  ty  casualties. 

Vulnerability  of  man  has  really  been  the  underlying  theme  of  all  these  presentations, 
it  has  been  shown  repeatedly  that  there  most  be  a  welding  of  man  with  machine  -  that 
meticulous  training  of  flight  crews  and  cceaxnnders  is.  as  esc  ml.  the  essential  ingredient 
to  assure  success.  Man’s  frailties  are  both  emotional  and  physical.  He  fumbles  when 
afraid  -  but  bis  fear  can  be  eradicated  with  training.  Under  operational  circumstances, 
only  strict  discipline  with  regard  to  field  sanitation  can  control  diseases.  An  enteric 
upset.  particularly  a  diarrhoeal  disease,  can  abort  a  mission  just  as  surely  as  gunfire 
or  feel  lack.  Ihile  be  may  spend  such  tine  in  the  air,  nan’ s  natural  environment  is 
still  the  earth  where  he  lives  in  ecological  balance  with  bacteria. 
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SUMAftY 


lie  jaridiciml  protection  of  helicopters  on  aeroaedicai  missions  ccaes  under  articles 
35  and  37  »*£  the  Pirst  Genera  Convention  dti*i  12th  August  1949.  and  article  39  of  the 
Second  Convention. 

The  present  jaridicial  status  is  ineffectual  and  inoperative  dse  to  gaps,  asbignities 
and  defects.  These  are: 

Cl>  Lack  «■  *  precision  in  the  definition  of  protected  aircraft. 

(2)  Insufficient  scans  of  signalling  and  identification  of  helicopters  on  an  aero- 
aedioal  mission. 

(3)  The  obligation  of  a  preliminary  agreement  on  flight  routes  between  parties  at 

war. 


(4)  Lack  of  precision  in  the  practical  deliaication  of  the  areas  which  can  be  flown 
over,  especially  in  forward  missions. 

To  fill  these  gaps  and  reaeqy  these  lacks  of  accuracy,  the  author  suggests: 

(1)  that  protected  helicopters  include  not  only  sanitary  helicopters  proper,  but 
also  helicopters  on  occasional  or  temporary  rsdical  missions; 

(2)  that  these  two  categories  of  helicopters  be  signalled,  in  addition  to  the  tradi¬ 
tional  and  distinctive  red  cross  sign,  by  a  direct  visual  system  of  lights; 

(3)  that  the  obligation  of  any  preliminary  agreement  on  the  flight  route  between 
parties  at  war  be  removed  for  medical  missions; 

(4)  that  it  should  be  prohibited  to  fly  over  enemy  territory,  the  territory  occupied 
by  the  enemy  and  the  contact  areas  of  combat  units.  Provisions  should  be  laid 
down  to  specify  the  fate  of  an  aircraft  having  landed,  by  accident  or  necessity, 
in  a  forbidden  area  or  a  neutral  zone. 

The  author  will  present  the  text  which  was  written  out  in  June  1366,  in  conformity 
with  these  principles,  by  the  medico-legal  Committee  of  JHonaco,  at  the  request  of  the 
International  Red  Cross  Committee,  with  a  view  to  modifying  the  texts  concerned  with 
medical  aviation  in  the  Pirst  and  Second  Geneva  Conventions  of  12th  August  1949. 


LES  CONVENTIONS  DE  GENEVE  ET  LA  PROTECTION 
JUKI 31 OLE  DES  TRANSPORTS  SAN2TAIRES  PAK 
HELICCFTE2E  CANS  LES  CONFLITS  AMES 

Gdsdral  Major  Md&ecin  E-Evrard 


1.  GENEKALITES 

Les  voeux  esis  par  diverses  sccidtds  on  comissions  j aridities  (5Ge  Conference  de 
1’  International  Lar  Association.  Comission  de  Droit  International  Medical  de  I.L.A. 
dans  sa  rdhnioa  6z  Janvier  1562  i  Lidge.  Society  franqaise  de  Droit  International 
Medical  dans  sa  stance  dn  14  join  1962)  ont  ittird  1*  attention  snr  le  probldae,  im¬ 
portant  pour  le  fonctiocnexent  dn  Service  de  Sante  en  traps  de  guerre,  de  la  protection 
de  helicoptere  sanitaire.  Ils  cospletent  les  cris  d*  alame  lances  par  des  aedecins  et 
des  jnristes.  Citons  notament  des  Cilleols  (Revne  Internationale  des  Services  de  Sante. 
soSt-septesbre  1962.  p.  407 -410).  teunier  (P.eme  dn  Corps  de  Santd  Silitaire,  1957. 
p.  392-401).  Petchot-Bacqud  (Le  Mddecin  de  Reserve,  csrs-avril  1960.  p.  43-49).  de  La 
Pradelle  P-  (Bulletin  International  des  Services  de  Santd,  aoflt  1954.  p-376-330), 
Schickel d  A.  (Revue  Gdadrale  de  l*Ai' .  1950.  No.  4.  p.847-854).  de  Lasala  Semper  (La 
proteccios  a  los  heridos.  enferaos  y  naufragos  de  las  fuerzas  armadas  en  caspSna  - 
1964)  etc. 

La  Socidtd  Internationale  de  Droit  pdhd  nilitaire  et  de  Droit  de  la  guerre  a  sis 
cette  question  a  Fordre  du  jour  de  ses  travaux  en  1964.  Eile  a  charge  son  grnspe  de 
travail  pour  la  protection  de  la  vie  fcusaine  dans  la  guerre  aodeme  d’  en  faire  ane 
dtude  approfondie. 

La  Coaoission  raddicc-juridique  de  Monaco  a  consacrd  k  ce  problfeae  une  partie  io- 
portante  de  sa  5e  Session  en  juin  1966. 

L’hdlicoptdre  est  un  aeronef,  pnisqu’  il  s’agit  d’  un  vdhicule  se  depla$ant  au  dessus 
du  sol.  Lorsqu’ il  acconplit  une  mission  sanitaire,  sa  protection  reldve  des  articles 
36. et  37  de  la  Premiere  Convention  de  Geneve  du  12  aodt  1949  et  de  Particle  39  de  la 
Deuxidne  Convention.  Ces  textes  constituent  actuellenent  le  statut  juridique  pro- 
tecteur  d  * ‘aviation  sanitaire  dans  le  droit  international. 

L’ aviation  sanitaire  a  dtd  introduite  dans  la  Convention  de  Geneve  lors  de  sa  re¬ 
vision  de  1929.  Un  statut  proiecteur  particulier  lui  fut  accordd.  A  cette  dpoque, 
le  terme  ‘adronefs  sanitaires’  dont  il  est  fait  usage  dans  le  texte  de  la  Convention 
ne  s’ adressait  en  pratique  qu’ aux  avions.  L’hdllcoptere  r.’ dtait  pas  encore  nd. 

Les  conflits  armds  qui  surgirent  aprds  1929  cirent  tous  en  dvidence  les  difficultds 
insuraontables  de  la  mise  en  application, des  dispositions  particulidres  du  texte  de  la 
Convention  de  1929. 


Durant  1*  deoxidae  guerre  aondiale.  nota—cat.  tons  ies  belligdrants  reepirent  arec 
Ies  principes  da  transport  des  blesses  sons  le  convert  de  la  Convention  de  Gendve. 

A  ddfact  de  possibility  de  foncticnneaent  et  de  rasdeaeni  d'une  aviation  sasitairs. 
rdjpondant  en  vne  de  sa  protection,  aax  classes  de  la  Convention  de  Geneve.  1*  aviation 
ailitaire  de  transport  se  Tit  confier  1*  dr  as  nation  des  blessds  per  vole  adrienne. 

Cette  draccaticn  deviat  ainsi  cue  mission  ailitaire  absoluaent  norsale. 

L’dracnation  asssive  des  blessds  et  aalades  par  air  est  certain eaeat  l’one  des 
rdalisaticns  les  plus  iaportantes  de  la  Ceuxieae  guerre  aondiale  dans  le  doaalne  eddico- 
ailitaire.  Sans  doute.  prdsents  A  bord  d*  avions  de  transport  ailitaires,  aadhagds 
teaporaireaent  ec  avions  senitaires  et  effectuaat  lears  vols  sans  tenir  coapte  des 
exigences  de  la  Convention,  le  pertmmel  sanitalre  ct  les  blessds  ne  pouvaient  pre- 
teedre.  an  ccnrs  da  transport.  A  nne  garantie  quelconque  de  protection.  Force  dtait 
done  d’ accepter  le  risque  cue  cosporte  l'esploi  en  tesps  de  guerre  d’un  avion  ailitaire 
de  transport  ne  rdposdant  pas  anx  conditions  d’iaaunitd.  Mais  les  dvdneaents  ont 
pronvd  qne  le  risque  dtait  ainiae.  A  condition  qne  le  belligdrant  possddtt  la  supdr- 
ioritd  de  1*  air  dans  la  zone  on  s’  effectnait  le  transport  et  dnrant  la  pdriode  de  son 
acccaplisseaent  et  A  .ondition  de  ne  pas  snrvoler  des  zones  ddfendues  par  la  DCA 
enneaie. 

An  contraire.  les  risques  der/iennent  Atonies  en  cas  de  adconnaissance  do  ces  vm- 
ditiens  qai  sont  indispensably  poor  la  aise  en  jeu  des  aoyens  de  transport  adrirns 
avec  le  souci  d'un  degrd  suffisint  de  la  sdcnritd  du  vol. 

Lorsque  s’ouvrit  en  1949  la  Ccnfdrence  ebargde  de  preparer  la  revision  de  la  Con¬ 
vention  de  Gendve,  la  foraule  de  1’  aviation  sanitalre  telle  qu’  elle  figurait  dans  la 
Convection  de  1929  apparaissait,  A  la  lusidre  des  dvdneaents  de  la  Deuxidae  guerre 
aondiale,  sans  grande  portde  pratique. 

N'dansoins,  les  ndass  principes  turent  rc-pris  dans  les  Conventions  du  12  aoQt  1949. 

II  eat  vrai  qne  quelques  dispositions  nouvelles  tentdrent  d’ apporter  un  peu  de  souplesse. 
Les  edronefs  ne  doivent  plus  ndeessairenent  etre  peints  en  blanc,  mais  ils  doivent 
porter  la  croix  rouge  sur  fond  blanc  snr  leurs  faces  infdrieure,  supdrieure  et  latdrales; 
ils  sont  autorisds  A  survoler  les  pays  neutres  sous  certaines  conditions.  Sals,  par 
contre,  pour  pouvoir  bdndficier  de  la  protection,  non  seuleaent  1* interdiction  de 
survol  du  territoire  enneai  ou  occupd  par  1’  enneai,  ddjA  prd*ue  au  texte  de  1929  est 
renforede  et  prdcisde,  aais,  changeaent  capital,  les  adronefs  sai.ftaires  ne  seront 
respeetds  que  *pendant  les  vols  qu'ils  effcctueront  A  des  altitudes,  A  des  boures  et 
suivent  des  itindraires  spdcifiqueaent  convenus  entre  tous  les  belligdrants  iutdressds’ . 

Cette  clause,  pour  reprendre  1’ expression  dvun  juriste  dminent  qui  est  un  des 
pionniers  du  statut  international  de  1' aviation  sanitalre  (Paul  de  La  Pradelle),  ‘cloue 
1*  aviation  sanitalre  au  sol’ . 

La  guerre  de  Corde  ne  fit  que  confirmer  d’  une  manidre  dclatante,  le  rdle  irremplagable 
et  la  valeur  considdrable  de  1’  avion  ailitaire  de  transport  pour  1*  dvacuation  rapide 
des  blessds  vers  les  iidpitaux  de  traitement  ddfinitif  dans  les  zones  de  i’arridre  et 
de  l’intdrieur,  o' osfc-A-dire  A  des  ailliers  de  kilomdtres  des  zones  d’ opdrations.  L’on 
n’ assists  A  aucune  tentative  de  protection  juridique  de  ces  transports  adriens.  Ceux-ci, 
de  mtoe  que  pendant  la  Deuxidme  guerre  aondiale,  furent  intdgrds  dans  les  plans  et  les 
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principes  de  la  logistique  aErienne.  et.  dans  les  conditions  de  ce  conflit  trEs  localise, 
farent  aesEs  4  henne  fin  sans  qu’on  ressentit  le  besoin  d’un  status  international  de 
protection. 

Mais  en  afiae  teaps,  la  guerre,  de  CorEe  aarqaa  1’  apparition  de  1’ hElicoptEre  coaae 
'nabulance  du  ciel* ,  et  cela,  s$ae  dans  la  zone  des  cosbats.  V'Ehicule  sanitaire  parti- 
caliEreaent  ccaaode  et  efficace,  11  unifesta  des  bvillantes  qualitEs  pour  le  rasassage 
du  blessE  sur  le  terrain  et  son  Evacuation  pria&ire. 

La  faible  altitude  d’eaploi  de  cette  Machine,  sa  vitesse  relativeaent  peu  ElevEe, 
sen  utilisation  sur  le  terrain  afiae  du  coabat  sont  autant  de  caractEristlques  qui 
l’exposent  a  des  risques  d'attaques  par  les  araes  d’infanterie  et  d’ artillerie  au  cours 
de  sa  aission  sanitaire.  II  n*  est  done  pas  Etonnant  que  ce  soit  4  propos  de  l1  esploi 
de  1’ hElicoptEre  en  teaps  de  guerre  que  des  voix  autorisEes  se  soient-  fait  rEccaesent 
entendre  pour  dEplorer  les  graves  lacunes  qui  subsistent  dans  le  status  international 
juridique  de  r hElicoptEre  sanitaire. 

Eh  1954,  le  juriste  fran$ais  Paul  de  La  Pradelle,  dEj4  citE  plus  haut.  dEclarait: 

‘(fci’on  le  veuille  ou  non,  dans  leur  Etat  actuel,  les  Conventions  de  Geneve  condas- 
nent  l’emploi  de  1’ hElicoptEre  en  teaps  de  guerre.  L' article  36  est  inapplicable 
au  cas  de  1’ hElicoptEre.’  (Bulletin  International  des  Services  de  SantE,  aoQt  1954, 
p.  376-389. ) 

Dans  de3  publications  rEcentes,  mEdecins  et  juristes  ont  continuE  de  deaander  une 
solution  4  cette  situation  prEoccupantd  Le  bien-fondE  de  leur  argumentation  repose 
sur  des  faits:  Les  guerres  d'AlgErie  et  du  Vietnam  ont  montrE  que  les  conceptions  qul 
avaient  EtE  bfities  au  soars  de  la  guerre  de  CorEt  sur  l'emploi  normal  de  1’helicoptEre 
pour  des  missions  sanitaires  dans  la  zone  des  combats  Etaient  en  fait  trEs  optimistes: 
les  pertes  importantes  en  hElicoptEres,  abattus  au  cours  de  ce  genre  de  missions,  par 
le  tir  d'  armes  lEgEres  eft  provenance  d’ElEments  avancEs  ennemis  et  de  petits  groupes 
isolE5  et  camouflEs  en  t&soignent. 

Dans  un  rapport  prEparE  pour  la  50e  ConfErer.ee  de  1’  International  Law  Association 
(juin  1962),  le  MEdecin  GEnEral  R.  Jovanovic  (Yougoslavie)  Ecrit: 

*Les  hElicoptEres,  d’  aprEs  les  rEgles  qui  sont  en  vigueur,  ne  sont  pas  suffisamment 
juridiquement  protEgEs,  Etant  donnE  qu’  ils  ne  peuyent  pas  s'  adapter  aux  conditions 
prEvues  pour  les  avions  sanitaires  et  ce  sont  prEcisEment  ces  conditions  qui  constituent 
la  base  de  la  protection  juridique.’ 

II  faut  souligner  que  des  progrEs  techniques  considErables  ont  encore  permis  d’Elargir 
ot  de  dive«-sifier  la  gaame  des  emplois  militaires  de  1’ hElicoptEre.  Outre  les  missions 
d’ observation,  de  renseigneaents,  de  photographic,  de  transport  de  troupes,  1’  hElicoptEre 
peut  aussi  accoaplir  de  vEritebles  missions  de  combat:  des  types  d’ hElicoptEre  sont 
actuellement  qualifiEs  d’ hElicoptEres  d’assaut. 

Vouloir  rEserver  1* hElicoptEre  uniqueaent  4  des  missions  sanitaires,  comoe  certains 
mEd'cCins  et  juristes  l’ont  proposE  avec  une  certaine  candeur,  pour  sortir  des  impasses 
actuelles,  est  une  pure  vue  de  1’ esprit,  doublEe  de  nalvitE.  C’ est  mEconnaftre  la 
rEalite  et  s’enfoncer  davantage  dans  le  royaume  des  illusions. 
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Les  Etudes,  v mux  et  travsax,  qui  se  sont  surtcot  concentres  sur  le  prcbl^ae  de  la 
protection  Juridique  de  1*  Ldlicopt^re,  pourralent  donner  k  penser  qae  les  aedecins  et 
jurlstes,  sp^cialistes  du  droit  international  apical.  decoara*es  par  les  complications 
de  1’  elaboration  d'us  st&tnt  prctectsar  de  1* aviation  sanitaire  englobant  tons  les 
aercnefs  on  conscients  de  la  profonde  desaffection  aontree  jusqu’i  present  par  les 
ailieux  allitaires  pour  1’  iaennisation  des  arions  en  sissies  sanitaire,  prefereraient 
trouver  une  solution  liaitee  i  1* heiicoptSre,  qui,  lui,  est  particuli&reaent  expose 
dans  ses  Missions  de  raaassage  i  i’avant  et  d’  evacuation  priaaire. 

Une  telle  conception,  tendaat  i  donner  ua  status  particulier  A  1* fceiicoptAre,  serait 
peu  neureuse. 

En  outre,  techniqueaent,  elle  ne  se  justifie  pas. 

1.  tile  serait  peu  heureuse  parce  qu1  elle  retarderait  encore  la  rdgleBentation  du 
statut  de  1'  aviation  sanitaire.  II  ne  nous  parait  done  pas  opportun  de  ddlaisser  le 
concept  general  de  1* adronef,  pour  s'  engager  dans  les  particularites  techniques  actuelles 
d’un  type  d’appareil,  sous  prdtexte  que  sa  voilure  est  tournante  et  qu’il  peut  faire 

du  ‘sur-place*. 

2.  Cette  conception  de  differenciation  ce  se  justifie  prs.  En  effet,  1'  inevitable 
readaptation  du  statut  de  1* aviation  sanitaire  aux  conditions  actuelleaent  prevues  pour 
la  conduite  de  le  guerre  porte  sur  quatre  points  essentials.  Ce  sont  precisdaent  ceux 
dont  les  textes.  dans  les  Conventions  I  et  II,  coatiennent  des  lacuncs;  des  equivoques 
et  des  imperfections.  Ils  se  rapportent  non  seuleaent  &  V  hilicopihre,  meis  A  tous 
les  types  d’aironefs,  quels  qu*  ils  soient.  Ce  sont: 

(a)  la  definition  des  appareils  protiges:  avlons  et  hdlicoptAres 

(b)  l' identification  de  la  mission  sanitaire  par  des  Bioyens  complement  air es  modernes, 
visuels  on  non  visuels.  Ces  moyens  existent  et  pourraient  fitre  appliques  A  tous  les 
a^ronefs,  dont  1’ hdlicoptdre.  Certains  sont  simples  et  ne  sont  ni  encombrants  ni 
ponddreux.  L'  adoption  de  1*  un  ou  d6  deux  d’  entre  eux  repond  A  un  re's  1  besoin  pour  la 
protection  de  tous  les  types  d’adronefs. 

(c)  la  suppression  des  exigences  d'accord  prealable  portant  sur  I'altitude  de  vol, 
I'heure,  etc.,  exigences  qui  ddpouillent  1' article  36  de  la  Premiere  Convention  de 
toute  valeur  pratique  pour  tous  les  types  d’  a^ronefs  sanitaires.  Si  1* identification 
devient  aisde  et  claire  pour  tous  les  combattants  des  armies  de  terre,  air  et  mer  dans 
les  deux  camps,  cette  clause,  mortelle  pour  1*  enplct  de  1’  aviation  sanitaire,  peut 
fitre  abolie,  parce  qu'elle  est  ddpourvue  de  sa  justification. 

(d)  la  delimitation  pratique  de  la  protection  juridique  des  aeronefs  en  mission 
sanitaire  au-dessu$  des  diffirentes  zones  des  terrains  d'opirations.  Cette  delimita¬ 
tion  doit  fitre  pre'cisde  pour  tcus  les  types  d’ adronefs.  L’  hdlicopt£re  ne  construe 
pas  une  exception,  bien  que  les  mddecins  militaires  et  les  juristes  en  droit  inter¬ 
national  aient,  seable-t-il,  polarise  actuelleaent  leur  intdrSt  sur  ce  cas  particulier 
d’ appareil  parce  que  le  problems  de  la  protection  juridique  de  I'beiicoptAre  en  mission 
sanitaire  se  pose  avec  une  acuitd  pressante,  dans  la  zone  des  combats,  pour  des  missions 
de  ramassage  sur  le  terrain  et  d’ evacuation  vers  des  formations  de  triage  et  de  traite- 
ment  chirurgical  d’ urgence. 
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Dans  ces  quatre  different*  sectears.  c*  est  uniquesent  aux  problEaes  de  1* helicopter e 
que  nous  bornerons  cette  Etude. 

Ap rEs  p^ir  mis  en  Evidence  la  nature  de  ces  lacunes  et  Equivoques  qu’  il  importe  de 
faire  dis;  .attre,  nous  proposerons  une  fomile  de  solution,  en  veillact  non  seulc-aent 
4  ce  qu’elle  soit  valable  pour  assurer  la  protection  juridique  de  1*  hElicoptEre  sani- 
taire  sais  aussi  4  ce  qu’  elle  puisse  s’  intEgrer  a  1*  occasion  d’  une  re'vision  des  Con¬ 
ventions  de  GenEve  dans  des  textes  capables  d’ assurer  1' issunisation.  sous  certaines 
conditions  bien  prEcises,  de  tout  type  d' aeronefs  sanitaires. 


2.  LACUNES,  EQUIVOQUES  ET  IMPERFECTIONS  DU 

STATUT  JURIDIQUE  ACTUEL 

2.1  CEfinition  des  Appareils  ProtEgEs 

Scion  le  ler  alinea  de  1'  article  36  de  la  Convention  I.  la  bEnEfice  de  la  protection 
est  accordE  aux  ‘aEronefs  exclusiveaent  utilisEs  pour  1’  Evacuation  des  blessEs  et  des 
malades  ainsi  que  pour  le  transport  du  personnel  et  de  matEriel  sanltaire’ . 

Cette  formule  est  Equivoque,  car  elle  peut  dEsigner  soil,  les  aeronefs  sanitaires, 
au  sens  restreint  du  tenre,  C  est-4-dire  les  appareils  affectEs  en  permanence  et  en 
exclusivitE  aux  services  da  santE  des  armEes,  soit  les  aeronefs  nilitoires  operationnels , 
qui  seraient  occasionnc l lenient  affectEs  k  une  mission  sanitaire  temporaire,  alors 
qu’ ils  sont  normalement  utilisEs  k  des  fins  d'  hostilitEs  (transport  de  troupes  ou  de 
matEriel). 

Cet  alinea  de  1’  arcicle  36  a  donnE  lieu  4  des  commentaires  divergents  qui  ont  encore 
accentuE  1’ Equivoque.  Cette  derniEre  porte  tout  autant  sur  les  avions  que  sur  Jes 
hElicoptEres. 

Nous  limitant  4  ceux-ci,  nous  devons  constater  la  disproportion  entre  les  disponi- 
bilitEs  en  appareils  et  la  variEtE  croissante  des  missions  que  les  Etats-Majors  peuvent 
leur  confier  dans  la  conduite  d’uue  guerre  moderne.  Cette  disproportion  ne  favorise 
pas  actuellement  une  tendance  4  leur  dispersion  ni  4  leur  spEcialisation  exclusU’e  au 
profit  d’  un  service,  notamment  le  Service  de  SantE. 

Certes,  outre  l’emploi  d’ hElicoptEres  banalisEs  4  des  fins  occasionnellement  sanl- 
tai.ves,  les  AmEricains  affectent  des  hElicoptEres  4  leurs  unitEs  mEdicales.  Ils 
prEvoient  des  compagnies  mEdicales  aEro-sanitaires  pourvues  d’ hElicoptEres  dont  les 
pilotes  appartiennent  au  Medical  Service  Corps. 

Toutefois,  le  nombre  de  ces  hElicoptEres  spEcifiquement  et  exclusivement  sanitaires 
ne  reprEsente  qu’ un  faible  pourcentags  du  pare  d’ hElicoptEres  amEricains. 

Par  centre,  en  France  et  en  Angleterre,  pour  ne  citer  que  deux  nations  disposant 
Egalement  d’un  nombre  important  d’ hElicoptEres,  il  n’ est  pas  actuellement  prEvu  d’ unitEs 
d’ hElicoptEres  militaires,  exclusivement  rEservEs  au  transport  sanitaire.  C’ est  egale- 
ment  le  cas  en  Belgique.  Chaque  pays  a,  dans  ce  domaine,  sa  conception  particuliEre. 
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II  est  £  premier  que  la  plupart  des  Services  de  SantE  militaires.  sEoes  s'ils 
possEdent  en  propre  des  hElicoptEres  sanitaires,  devront  surtout  center  en  teups  de 
guerre,  pour  couvrir  tous  leurs  besoins  en  matiEre  d’  Evacuation,  sur  des  apparells  £ 
usages  Multiples,  convertibles  en  version  sanitaire  £  la  deaande. 

Certes,  tous  les  Services  de  SantE  ailitaires,  conscients  des  Missions  qui  les 
attendent  en  temps  de  guerre,  se  resdent  coapte  qu’  ils  devraient  disposer  d'  un  pare 
bien  EtoffE  d’  hElicoptEres.  sanitaires,  rEpondant  aui  exigences  des  Conventions.  A 
dEfaut  de  pouvoir  atteindre  cet  objectif  idEal,  il  importe  que  du  aoius  les  appareils 
ais  £  lear  disposition,  sous  quelque  modalitE  que  ce  soiu  (Mise  aux  ordves,  affectation 
pour  uiis  ccrtaine  durEe  £  une  unitE  mEdicale,  etc. )  portent  alors  ostensibleaent  les 
signer  ^identification  prEvus  pour  les  appareils  sanitaires,  et  aotuellesent  la  croix 
rouge,  en  attendant  aieux,  nalgrE  les  insaffisances  du  tfystEae. 

Ceci  est  particuliEreaent  iaportant  pour  les  hElicoptEres  lEgers  affectEs  aux  uniiEs 
sEdicales  pour  des  missions  de  rsaasrage  et  d’  Evacuation  prisaire,  dans  la  zone  de 
1’  avant. 

En  toirte  logique,  les  Comments ires  de  la  Convention  No.  I  de  1949,  publiEs  sous  la 
direction  de  Mr  Pictet5,  attribuent  £  un  aEronef  tenporaireaent  utillsE  pour  une  Mission 
secourable  le  bEnEfice  de  la  protection  s'  il  respecte  les  clauses  de  1’  article  36-  Il 
est  Evident  qu’ en  temps  de  guerre  on  n’  aurait  que  rarement  le  temps  de  peiudre,  d’  effacer 
et  repeindre  des  croix  rouges  sur  fond  blanc,  selon  la  nature  des  diverses  missions  se 
succEdant  au  cours  d*  une  mEse  journEe  ou  d’  une  mSae  phase  d’  opErations  militaires. 

Il  est  heureux  que  la  plupart  des  types  d’  hElicoptEres  permettent  une  fixation  aisEe 
et  trEs  rapide  de  panneaux  amovibles  portant  des  croix  rouges  sur  fond  blanc.  On  peat 
regretter  que  ce  systEme  ne  puisse  pas  encore  Stre  gEnEralisE  sur  tous  les  types 
d’ hElicoptEres.  La  vitesse  de  dEplacement,  moins  grande  que  celle  des  avions,  permet 
d’Eviter  1’ arrachement  de  ces  panneaux  pent  \nt  le  vcl.  Etant  donnE  1’ absence  d"  empen¬ 
nage  chez  les  hElicoptEres,  11  n’y  a  pas  lieu  de  redouter,  ccmme  c’  est  le  cas  pour  les 
avions,  que  .ces  panneaux  viennent  bloquer  ou  dEtEriorer  des  parties  vitales  de  1’  appareil, 
s'ils  viennent  £  se  dEtacher  en  vol  sous  1’ influence  du  dEplacement  d'air. 

Pour  la  plupart  des  hElicoptEres,  c’  est  £  dire  ceux  qui  sont  demeurEs  bnnalisEs  et 
peuvent  Etre  convertis  momentanEment  en  version  sanitaire,  on  se  trouve  done  devant  une 
situation  beaucoup  plus  favorable  sur  le  plan  pratique  que  pour  1’  avion  en  ce  qui  con- 
cerne  les  exigences  actuelles  de  1’  article  36,  en  cas  d' alternance  rapide  des  missions 
sanitaires  et  des  missions  purement  militaires,  du  moins  pour  ce  qui  regarde  le  signe 
d*  identification  de  la  croix  rouge. 

La  premiEre  question  qui  doit  Etre  posEe  et  rEsolue  sans  ambiguitE  dans  les  testes 
est  done  de  savoir  si  cette  pratique,  basEe  sur  1’  expErience  extrSmement  favoraole  des 
rEcents  conflits  doit  Eire  confirmEe  en  rEservant  le  bEnEfice  de  la  dEfinition  de  La 
Convention  aux  hElicoptEres  banalisEs,  effectuant  occasionnellement  une  mission 
sanitaire. 

Il  est  bien  Evident  qu’un  statut  futur  de  lf aviation  sanitaire  ne  peat  condamner 
une  telle  pratique  ni  y  demeurer  indiffErent.  Il  doit  au  contraire  la  favoriser  et 
garantir  1’  immunitE  de  la  mission  sanitaire  effectuEe  dans  de  telles  conditions. 


Mais  ceci  ne  doit  nullement  exclure  la  recherche  par allele  de  la  constitution  d’un 
pare  d’hdiicoptdres  sanitaires  au  sens  fort  du  tense,  dans  les  Nations  qui  a’ en  possd- 
dent  pas  ni  son  expansion  dans  les  Etats  Qui  en  disposent  ddji. 

Bien  que  1' experience  des  rdeents  conflits  n’ ait  gudre  dtd  favorable  au  concept  d’un 
pare  d’ hdlicoptdrer  sanitaires  exelusifs,  les  juristes  promoteurs  de  ce  concept  en 
ddfendent  1'  idde  sous  une  variante  qui  permettrait  1*  institution  en  permanence.  pour 
le  temps  des  hostilitds,  d'une  flotte  adrienne  sanitaire,  placde  sous  la  dependence 
des  services  de  santd  des  bellige'rants  et  qui,  en  aucun  cas,  ne  pourrait  fitre  utilisde 
pour  des  operations  de  guerre.  11  s’ agirait  de  mettre  &  la  disposition  des  belligerants, 
4  la  condition,  sans  doute,  qu’ ils  ne  soiect  jamais  banal  isds  4  des  fins  militaires, 
des  moyens  aeriens  (avions  et  hdlicoptdres)  publics  et  privds,  que  les  Etats  neutres 
et  les  Institutions  Internationales,  placds  par  nature  ou  par  fondation  au  dessus  de 
la  mfilde,  seraient  susceptibles  de  mettre  k  la  disposition  des  belligdrants.  Ces 
appareils  feraient  1’objet  d’une  imaatriculation  speciale.  L’ avenir  dira  si  une  telle 
conception  est  matdriellement  realisable.  Jialgrd  les  difficulfcds  ,»ratiques  qu’ elle 
comporte,  elle  est,  en  tout  cas,  juridiqueaent  ddfendable.  Elle  avait  ddj4  fait  1’objet 
d’ une  proposition  de  la  Principautd  de  Monaco  et  de  la  Finlande  lors  de  la  Ccnfdrence 
diplomatique  de  Geneve  de  1949.  proposition  qui  fut  alors  repoussde,  probablement  en 
raison  de  son  caractdre  de  nouveautd. 

Notre  conclusion  sur  cette  analyse  de  la  situation,  en  ce  qui  concerne  les  appareils 
relevant  de  la  ddfinition  de  1'  article  36  sera  uette.  Le  futur  statut  protecteur  de 
1’ hdiiccptdre  sanitaire  doit  lever  toute  dquivoque  en  prenant  en  considdration  sans 
ambiguitd  deux  catdgories  d’ appareils: 

fa)  les  hdlicoptdres  militaires  banalisds,  accomplissant  des  missions  sanitaires 
occasionnelles,  4  condition  qu’  ils  se  signalent  pendant  ces  missions  sanitaireo 
par  des  moyens  d’  identification  internationalement  prdvus  k  cet  effet.  Cette 
catdgorie  doit  actuellement  recevoir  un  rang  prioritaire.  puisque  ces  appareils 
sont  les  plus  nombreux. 

(b)  les  hdlicoptdres  sanitaires,  spdcialement  et  exclusivement  rdservds  4  des  fins 
sanitaires. 

Cette  solution  poiyvalente  supprime  toute  dquivoque  et  tient  compte  de  In 
qui  existera  toujours,  sur  un  theatre  d’opdrations  militaires  actives,  entre 
d’ hdlicoptdres  disponib’es  pour  le  service  de  santd  et  le  nombre  de  victimes 
vie  ddpend  d’une  proapte  dvacuation  vers  une  formation  de  traitement. 

2.2  Signalisation  et  Identification  des 
Hdlicoptdres  en  Mission  Sanitaire 

II  est  clair  que  ce  sont  les  blessds  qui  dcivent  dtre  protdgds  .  Les  moyens  do 
transport  ne  doivent  pas  dtre  protdgds  pour  eux-mdmes,  mais,  parce  qu'  ils  transportent 
des  blessds  ou  du  matdriel  sanitaire.  II  importe  done  de  pouvoir  identifier  clairement 
et  sans  discussion  1’  adronef  effectuant  une  mission  dj  transport  sanitaire. 

La  Convention  a  cru  rdsoudre  ce  probldme  essentiel  de  1’  identification,  par  1’  imposi¬ 
tion  de  1’ embidme  de  la  croix  rouge  sur  un  fond  de  peinture  blanche  placd  sur  les  faces 
infdrieure,  supirieure  et  latdrales  de  1’appareil.  (Article  36  de  la  Premidre  Con¬ 
vention,  alinea  2.) 


ddaesure 
le  nombre 
dont  la 
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Le  sigpe  trcditioruel  de  2s  croix  rouse  et  les  signes  cou corrects  sdsis  (croissant 
rouge,  lion  et  soleil  rouges)  coassrtertst  ioqjonrs  poor  leers  aggers  et  posr  les 
tiers  qal  ont  acceptd  de  les  respecter,  tne  ralesr  morale  dlerde  de  syxbole  d'  iaacmltd. 
On  ce  pent  done  objecter  Tslablesest  4  leer  eaploi. 

Ce  sojen  d* identification  est-il  efficace  dans  le  cas  ces  aerocefs?  Astsellexent. 
il  ne  1‘est  certain  raeat  pics,  peer  astant  qa"  il  I*  ait  jazais  dtd. 

D*  abord.  il  rt  de  sal  qqe  ce  aajen  n*  a  aaccn  sens  ponr  le  toI  de  nnit. 

Bass  le  toI  da  Jour.  il  s*  est  pas  toujours  possible  de  distiaguer  facileaent  Is 
coal ear  blanche  et  Is  croix  rente.  C  est  notascent  le  css  sons  1’effet  des  reflets 
da  soleil  et  par  traps  brateax. 

L*fcdlicopt4re  role  pratiqaeaent  tosjoars  en-dessoas  de  350  metres.  L*  altitude  en 
operations  sera  le  pics  sotrrent  roisine  de  25  4  20  mitres  sar  des  itindraires,  on  des 
cheslnemeats  camocflds  an  xaxianx  sox  rues  esneaies.  Ss  vitesse  de  translation  est 
de  loin  inferieore  i  celle  de  1*  avion. 

Il  sesblersit  qae  1' identification  par  le  signe  distinct  if  de  la  Conrenti&a  (croix 
route  sar  fend  blaoc)  soit  pics  aisde  que  pear  1'  sTioot  il  n*  en  est  rien.  Recarqtzoss 
d*  abord  que  les  surfaces  disponibles  poor  le  signe  de  la  croix  rouge  sont  scirrent 
■pins  Tastes  oa  ooins  Tisibles  qae  celles  des  stIods,  palsqpr  l'hdlicoptire  n’a  pas 
d’  eile  et  oa’  me  partie  de  son  habitacie  coaprecd  soavent  me  1  «x>rt ante  surface 
Titrde.  Les  difficult^  de  detection,  pais  d'  identification  soat  sajettes  aax  aftaes 
aldas  qne.  ceax  de  1*  aTicn.  qae  1*  obserwtear  se  tronre  an  sol.  en  1’  air  on  4  la  surface 
de  la  aer. 

Par  tews  couvert,  on  bruseox.  oa  aax  approaches  da  crdpuscule.  1’ identification 
sera  trhs  difficile,  alnon  Iwossible.  L*  hdlicoptdre  sera  toujours  ane  cible  qui  se 
profile  sar  I' horizon,  qa'on  entend  de  tris  loin,  qa’on  ce  pent  totalesent  caaoafler 
et  dont  I*  identification  n’  est  possible  que  de  tris  pris,  si  cn  se  rdfdre  aax  seals 
signes  paints  on  places  sar  sa  surface. 

Les  mist’ots  sanitaires  de  1'  bdlicoptdre  se  ddroulent  dans  des  conditions  de  vol 
extrteeaent  differentes  de  celles  oil  dvoluent  les  avions  charges  de  seablables  missions. 

8*  il  seable  exact  qa'en  pays  montagneuz  ou  de  relief  accidentd,  ils  peuvent  dchapper 
assez  facileaent  aax  attaques  adriennes  quand  ils  parviennent  1  Writer  1*  attaque- 
surprise,  leur  faible  altitude  d’  operations  les  rend  beaucoup  plus  aisdnent  vulnerables 
aux  tirs  d’  araes  ldgdres  en  nrovenance  du  sol. 

Le  survol  des  zones  de  coabat  risque  de  les  plr.cer  dans  des  situations  extrSaement 
dangereuses  si  le  caractdre  de  cette  mission  n’  est  pas  clairement  et  nettement  signald 
aux  troupes  des  deux  camps,  des  que  1’  bdlicoptdre  est  visible,  c’est-4-dire  longtemps 
avant  que  l’on  puisse  discerner  s’ il  porte  des  croix  rouges  sur  fond  blanc.  Enfin, 
l'hdlicoptdre,  aux  approches  des  dldaents  avaneds  ennesis,  ou  des  groupes  de  guerrilla, 
risque  de  devenir,  mfime  lorsqu’  il  est  encore  au-dessus  du  territoire  ami,  une  excellente 
cible. 
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Ea  ce  qui  coaceise  1’  identification  par  des  patrouiiles  sufri eases,  il  faat  noter 
Cue  c*est  £a  raison  des  ddfeuts  de  la  coal  ear  blanche  que  l'on  a  rdceaaent  adopttf  la 
coal  ear  jmne-orxnge  flcorescente  poor  les  avlons  et  hdlicoptdres  des  services  de 
secoars  et  repdchage,  poar  les  avicas  d’  dcole  et  aussi  pour  les  avlons  de  transport, 
afrectds  an  transport  des  persoanages  isportiats. 

Aa  surplus,  1*  attacue  des  chasseurs  d*  interception  ne  se  fait  plus  3,  course  distance. 
V apparel  1.  de  qaelque  nature  (la'll  soit.  est  ddtectd  par  le  radar,  puis  ideatifid 
coxae  asi  ou  enneai.  M*se,  s’  il  est  reconnu  4  vue  directs,  le  chasseur  passe  4  1'  attaque 
4  la  liaite  de  portde  da  ses  antes,  bien  avant  qu’  il  soit  possible  de  reconnoitre  le 
croix  rouge  ou  le  peinture  blanche. 

La  portde  des  aojens  de  detection  par  radar  et  des  arses  d* interdiction  que  sont 
les  aissiles  sol-air  et  air-air  rend  caduque  et  ddsudte  cette  notion  d’  identification 
par  le  signe  de  la  croix  rouge. 

Certes,  la  deuxidae  phrase  de  1* alinda  2  de  1* article  36  (Preoidre  Convention)  prdvoit 
que  les  adronefs  sanitaires  'seront  dotds  de  toute  autre  signalisation  ou  moyen  de  re¬ 
connaissance  fixds  par  accord  entre  les  belligdrants.  soit  au  ddbut,  soit  au  cours  des 
hostilitds* .  Vais,  alors.  c*  est  besucoup  trop  tard.  C’  est  en  temps  de  paix  qu’  il 
faut  pouvoir  arriver  4  cet  accord  gdndral.  Les  dvacuations  sanitaires  par  air  auront 
lieu  dds  le  premier  jour  d’une  guerre,  surtout  celles  par  bdiicoptdres. 

Devant  le  caractdre  illusoire  et  utopiqae  d’uue  identification  uniquement  basde  sur 
la  croix  rouge  peinte  sur  fond  blanc,  il  importe  de  ddterminer  ces  autres  moyecs  de 
signalisation  ou  d'  identification  susceptibles  d’  6tre  proposds  4  1*  occasion  d’  une 
rdvisioa  de  la  Convention. 

Dans  une  dtude  (P.ef.  l)  qui  a  dtd  publide  en  1965,  nous  avons  tentd  d’  dtablir  quels 
seraient  les  moyens  visuels  et  non  visuels  oodernes  qui  permettraient  une  identification 
indiscutable  et  rapide  d’une  mission  adrienne  sanitaire  par  tous  les  coabattants  des 
trois  Forces,  sane,  exiger  des  appareils  inhabituels  ou  complexes.  Et  comme  la  detection 
prdedae  toujours  1' identification,  nous  n’  avons  retenu  que  ceux  pour  lesqueis  1* inter¬ 
val^  cbronologique  entre  la  detection  et  1’ identification  est  reduit  au  minimum. 

Pour  1* avion,  la  revue  et  1’  dtude  des  diffdrents  moyens  existants  nous  a  permis  de 
retenir  un  moyep.  visuel  indirect:  un  radar  secondaire  du  type  IFF  -  SIF,  choisi,  par 
1’ intermddiaire  de  l'QACI,  dans  un  des  modes  utilisds.  En  principe  ce  serait  le  mode 
3A,  commun  aux  civils  et  aux  militaires.  Ce  moyen  permettrait  aux  postes  de  coutrole 
adrien  opdract  pour  la  chasse  a’ interception  et  aux  bases  de  missiles,  d’ identifier 
intantanement,  4  trds  longue  distance,  l’appareil  en  mission  sanitaire.  Ce  systdme, 
dont  1*  efficacitd  ne  peut  6tre  attendue  qu’4  une  altitude  supdrieure  4  1.000  metres, 
ne  conviendrait  dvidement  pas  aux  hdlicoptdres. 

Heureusement  pour  ceuxci,  un  moyen  visuel  direct  suffit,  en  raison  de  ses  ddplace- 
ments  4  basse  altitude:  la  signialisation  par  feux  colords  tournants  ou  clignotants. 

Rien  n’ empdche  d’ ailleurs  d' adopter  aussi  ce  moyen  pour  tous  les  adronefs  quel  que 
soit  leur  type. 

Lc  distance  permettant  1* identification  grace  4  la  couleur  de  1* appareil  ou  4  des 
signes  de  couleur  sur  la  surface  de  1* appareil  (bandes  colordes,  croix  rouge,  etc.) 
est  de  l’ordre  du  kilomdtre.  Elle  peut  dtre  supdrieure  s’il  s'aglt  de  jaune-orangc 
fluorescent. 


L'  identification  basde  sur  la  silhouette  de  1*  adronef ,  la  peinture  de  la  totality 
ou  d’une  partie  de  la  surface  et  sur  la  presence  de  la  croix  rouge  sur  fond  blanc  est 
insuffisante  de  jour  et  impossible  de  nuit. 

L’  Emission  de  signaux  lumineux  augacnte  d’  au  moits  trois  fois,  de  jour  come  de 
nuit,  la  distance  de  detection  et  d’  identification  d’  un  adronef  par  rapport  A  la  dis¬ 
tance  basde  sur  la  silhouette  et  la  couleur,  les  conditions  atwosphdriques  dtant 
seablabies.  II  serait  done  desirable  d’utiliser  ce  genre  de  aoyen.  Pour  le  vol  de 
jour,  c’  est  la  luaidre  rouge  qui  se  voit  le  plus  aisdaent  sur  un  fond  grin-bleu  de 
ciel  ou  dans  la  brume  atmosphdrique.  La  detection,  de  nuit,  d’une  Imidre  rouge  est 
dgalement  excellente.  De  nuit,  la  detection  des  avions,  rien  que  par  les  lumidres  de 
navigation,  actuelleaent  utilises,  est  ddjA  possible  &  700  metres  par  ciel  couvert;, 
i  1.400  metres  par  ciel  clair,  A  2.000  metres  s’il  y  a  quartier  de  lune,  A  3.000  metres 
par  pleine  lune,  mais  on  annonce  la  prochaine  application  de  systdmes  ay ant  une  portae 
beaucoup  plus  grande.  La  detection  et  1* identification  sont  bien  plus  aisles  quand  on 
utilise  une  succession  de  flashes  plutOt  qu’ une  lumidre  continue.  Conoe  les  couleurs 
actuellement  utilises  pour  les  feux  de  navigation  sont  le  rouge,  le  blanc  et  le  vert, 
il  est  probable  que  c’  est  A  une  autre  couleur  qu’  on  devrait  avoir  recours  pour  le  feu 
tournant  d’  identification  de  la  mission  sanitaire.  Au  surplus,  les  avions  de  transport 
possddenfc  ddjA  un  feu  tournant  d’ identification  rouge,  visible  jusqu’A  10  kilometres. 

Il  en  rdsulte  que  1’  adoption  d’  un  moyen  d’  identification  par  feu  colors  exigerait 
1’  accord  prdalable  de  1’  Organisation  de  1* Aviation  Civile  Internationale  (0ACI)  nais 
ce  feu  devrait  aussi  avoir  des  caractdristlques  telles  qu’  il  ne  puisse  prfiter  ni  A 
confusion  ni  k  abus. 

Il  appartiendrait  done  it  la  Convention  de  determiner  ces  carscte'ristiques  comme, 
par  exemple,  la  frequence  des  flashes  par  minute  et  leur  durde.  Rien  n'  empdche 
d’utiliser  un  systdme  de  code  par  flashes  courts  et  longs,  pour  autant  qu’ il  favorise 
1’ identification  par  tous  les  combattants. 

L'intensitd  de  cette  lumidre  devrait  6tre  fixde  dgalement.  Il  est  certain  qu'un 
minimum,  A  ddterminer  par  les  experts,  doit  dtre  imposd. 

Afin  de  ne  pas  gdner  les  qualitds  adrodynamiques  de  l’avion^ou  de  1’ hdlicoptere  et 
d’  dviter  les  sources  de  confusion,  il  y  aurait  lieu  de  fixer  1’ emplacement  ou  les 
emplacements  de  ces  lumidres.  Il  semble  qu’une  localisation  sous  le  nez  de  1’ avion 
et  A  la  face  infdrieure  de  1’ hdlicoptdre  constituerait  un  emplacement  de  choix.  Des 
experts  se  mettraient  aisdment  d’ accord  sur  ces  points  de  ddtail. 

Un  tel  systdme  lumineux  pourrait  fitre  installd  A  demeure  sans  difficultd  sur  tous 
les  hdllcoptdres,  et  mdme  sur  tous  les  avions  de  transport.  Il  fonctionnerait.  sur 
1’  alimentation  dlectrique  de  1’  adronef.  Lorsque  la  mission  prdsente  un  caractdre 
sanitaire,  il  suffirait  au  pilote  d’ enclencher  le  fonctionnement  automatique  jusqu'A 
la  fin  de  Is  mission  sanitaire. 

Dans  la  specification  relative  A  ce  signal  lumineux  d’ identification  de  la  mission 
sanitaire,  nous  proposons  les  caractdristiques  ci-aprds: 

Couleur:  rouge 

Nature:  feux  inceraittents  sous  forme  de  flashes 

Prdquence  du  denotement:  60  dclats  par  minute 


73 


durde  d’un  dcl&t:  0,5  seconde 
pause  d’  un  dclat:  0, 5  seconde 
Puissance:  500  watts  minimum 

Emplacement:  (a)  avion:  £  l'avant  du  fuselage  us  peu  en  ciesrou  *.  du 

nez  de  1*  appareil 

(b)  helicopt&re:  k  l’avant  du  fuselage,  face  inferieure 

Pour  les  deux  types  d'adronefs,  le  faisceau  luoineux  est  dirigd  en  bus  dans 
le  sens  normal  de  translation  de  1*  appareil  et  forme  avec  1*  axe  longitudinal 
de  l'adronef  un  angle  de  75  degrds. 

On  objectera  peut-Otre  que  ce  systdme  d’ identification,  sans  ignorer  la  croix  rouge 
sur  fond  blanc,  s’y  substitue  dans  une  certaine  mesure.  La  rdpoase  est  aisde.  En  effet 
ce  ne  serait  pas  la  premiere  fois  que  1’  on  apporte  des  variantes  au  signe  distinctif 
destind  it  assurer  la  protection  des  Conventions.  N’  a-t-on  pas  accordd  une  valeur 
officielle  k  d’  autres  signes?  N’  a-t-on  pas  admis  le  croissant  rouge  ou  le  lion  et 
soleil  rouges,  pour  respecter  certaines  susceptibilitds  d’ordre  rdligieux,  alors  que 
le  signe  de  la  croix  rouge,  comme  tout  le  monde  le  sait,  est  1* embldme  helvdtique  avec 
inversion  des  couleurs,  et  que  ce  signe  a  dtd  choisi  en  hommage  k  la  Suisse,  patrie 
de  Duncat  et  sans  lui  attacher  la  moindre  signification  religieuse?  Puisque  ce  pre¬ 
cedent  existe  et  est  consacrd  par  les  Conventions,  pourquoi  n’ admertrait-on  pas 
universellement,  en  complement  du  signe  traditionnel,  un  signe  de  plus,  un  code  lumineux, 
sim'le,  efficace,  reserve  aux  moyens  adrlens?  Au  reste,  les  voitures  d’ ambulance  des 
services  civils  de  secours  de  plusieurs  pays  et  m§me  des  services  de  santd  militaires 
n’  utilisent  elles  pas  ddji  des  feux  lumineux  pour  faciliter  leur  passage  dans  les  rues 
encombrdes  et  franchir  des  carrefours  sans  devoir  respecter  les  rdgles  de  la  circulation? 

Si  un  moyen  lumineux  de  ce  genre  dtait  admis  et  universellement  reconnu,  il  aurait 
1'  avantage  de  pouvoir  bdndficier  des  nombreux  progrds  que  les  recherches  sur  les  mdthodes 
d’ illumination  pour  la  photographie  de  jour  »t  de  nuit  permettent  d’ entrevoir  et 
d’  espdrer. 

Ainsi  done,  on  dispose  actuellement  de  dispositifs  lumineux,  simples  et  puissants, 
valebles  de  jour,  de  nuit  et  par  tous  les  temps.  Leur  portde  n’  dtant  limitde  que  par 
la  ligne  du  regard  pour  le  combattant  terrestre,  ils  permettent  la  simultaneity  de  la 
detection  et  de  1' identification. 

2.3  Suppression  de  1*  Accord  Prealable  sur  le  Plan  de  Vol 

L’ article  36  de  la  Convention  No.  1  de  1949  prevoit  que  les  adronefs  sanitaires  ne 
seront  respeetds  que  *pendant  les  vols  qu'  ils  effectueront  d  des  altitudes,  k  des  heures 
et  suivant  des  itindraires  spdcifiquement  cor.venus  entre  tous  les  belligdrants 
intdressds’ . 

Une  limitation  aussi  sdvere  de  l’emploi  des  appareils  fut  introduite  en  1949,  sous 
prdtexte  d’ assurer  la  sdcuritd  des  vols,  1’ identification  ne  reposant  que  sur  le  signe 
de  la  croix  rouge  dtant  jugde  illusoire. 

Le  texte  de  1’  article  36  de  la  Convention  No. 1  de  1949  ne  prdcise  cependant  pas 
1’  dchelon  auquel  on  devra  recourir. 
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Dans  la  guerre  moderne,  atoaique  ou  coDventionnelle,  1‘  Evacuation  des  pertes  par 
voie  aErienne  est  chose  essentielle.  J1  en  est  de  s6oe  dans  les  operations  du  type 
guerilla. 

Le  fonctlonneaenfc  du  Service  de  SantE  n’ est  plus  concevable  sans  elle.  Aussi,  il 
est  clair  que  les  besoins  d’une  Evacuation  sanitaire  dans  un  conflit  arnE  inportant. 
et.  a  fortiori,  dans  une  guerre  totale,  se  pourront  jamais  attendre  qoe  puisse  se 
rEaliser  une  convention  prEalable  entre  fcelligErants,  convention  coabien  problEaatique. 

Il  est  permis  d’ailleurs  de  se  demander  quells  est  1*  utilitE  pratique  d’une  Conven¬ 
tion  qui  prEvoit  1* Etablisseaent  d'une  autre  Convention,  plus  limitEe  oertes,  mats  4 
Etablir  dans  les  conditions  difficiles  d’un  conflit,  pour  pouvoir  sortir  ses  effcts. 

Les  exigences  de  cette  nature.  4  elles  seules,  font  perdre  4  1'  article  36.  toute 
valeur  pratique.  Ces  difficultEs,  qui  tuenfc'  toute  possibilitE  c’une  organisation 
rationnelle  des  transports  aEriens  sanitaires,  juridiquement  protEgEs,  sont  parti- 
culiErenent  graves  en  ce  qui  conceme  1*  eaploi  des  hElicoptEres  4  des  fins  sanitaires. 
Dans  la  zone  de  1* avant,  c’  est  pratiquement  pour  la  relEve  et  ic  transport  de  cas 
graves,  non  soignEs  cu  sonraairenent  soignEs,  que  1’on  songera  4  appeler  l'helicoptEre. 

On  ne  volt  pas  comment,  dans  ces  conditions  d'orgence,  l'on  pourrait  prEvoir  les 
heures,  altitudes,  ItinEraJres,  cheminements,  plans  de  vol  dans  le  cadre  d’un  accord 
prEalable  entre  les  belligErants  intEressEs  comae  le  denande  1’ article  36  (PremiEre 
Convention) . 

Cette  clause  doit  done  fitre  radicalement  supprimEe.  C’ est  elle  qu.,  'cloue  au  sol’ 

1’ aviation  sanitaire  telle  qu’elle  est  prEvue  dans  le  statut  juridique  actuel. 

Si  1* identification  deviant  aisEe  et  claire  pour  tous  les  combattants  des  arnEes 
de  terre,  air  et  mer  dans  les  deux  camps,  cette  clause,  mortelle  pour  1’  emploi  de 
1’ aviation  sanitaire  et  plus  particuliErement  pour  1' emploi  de  1’  hElicopt&re  en  mission 
sanitaire,  en  temps  de  conflit  armE,  doit  6tre  abolie,  puisqu’  elle  est  dEpourvue  de 
signification. 

2.4  DEllnitation  Pratique  de  la  Protection  Juridique 
des  HElicoptEres  en  Mission  Sanitaire  au  Dessus  des 
DiffErcntes  Zones  des  Theatres  D’ OpErations 

Cette  dEl imitation  doit  fivre  prEcisde  pour  tous  les  types  d’ aEronefs.  L’ hElicoptEre 
ne  constitue  pas  une  exception,  bien  que  les  mEdecins  militaires  et  les  juristes  en 
droit  international  aient,  semble-t-il,  polarisE  actuellement  leur  intErEt  sur  ce  cas 
particulier  d’appareil  parce  que  le  problEme  de  la  protection  juridique  de  1’ hElicopiEre 
en  mission  sanitaire  se  pose  avec  une  acuitE  pressante,  dans  la  zone  des  combats,  pour 
des  missions  de  rammassage  sur  le  terrain  et  1: Evacuation  vers  des  formations  de  triage 
et  de  traitement  chirurgical  d’ urgence.  Pour  placer  le  problEme  sur  des  bases  rEalistes, 
il  faut  tenir  compte  de  deux  fucteurs: 

1.  Les  hElicoptEres  militaires  non  armEs,  tant  lourds  que  lEgers,  seront  employEs 
au  profit  du  Service  de  SantE,  bien  souvent  dans  d'autres  circonstances  qu'h  I’extrSme- 
avant.  Il  s’ agira  de  1’ Evacuation  de  patients  des  hEpitaux  ehirurgicaux  mobiles  et 
des  hCpitaux  d’ Evacuation  mobiles  ou  semi-mobiles,  situEs  dans  les  secteurs  division- 
naires,  vers  des  formations  de  traitement  dEfinitif  ou  des  formations  de  traitement 
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specialise,  situAes  dans  la  zone  des  armAes  on  vers  des  terrains  d*  aviation  en  vne 
d’ une  evacuation  par  avion  ?  grande  distcnce.  Les  risques  an  cours  de  ces,  evacuations 
sont  variables.  Ils  sont  fonction  de  la  superiorite  adrlenne  du  moment.  Ils  seront 
snrtout  constitues  par  1*  AventualitA  d’  une  attaque-surprise.  ef fectuAe  pnr  un  avion 
de  chasse  enneai  Isold  ou  une  patrouille  aArienne  ennemie.  en  aission  d’  ‘intruder*  A 
basse  altitude.  Si  1’  identification  de  la  aission  sanitaire  en  cours,  /grfice  A  une 
signalisation  luaineuse  appropride,  est  rdalisAe,  une  attaque  dirig^e  contre  un  hdli- 
coptAre  ne  peut  plus  avoir  aucune  justification  ni  excuse  puisque  1' equipage  de 
1* hAlicoplAre  ne  peut,  dans  la  zone  qu’ il  survole,  se  livrer  A  1* observation  des  lignes 
des  aouveaents  de  1’  enneai:  il  en  est  beaucoup  trop  loin. 

Au  fur  et  A  nesure  que  les  aissions  d’  evacuation  sanitaires  sont  plus  dloigndes  de 
la  zone  des  combats  et  de  la  zone  de  1*  avaat,  les  risques  de  ces  attaques-surprises  se 
rdduisent  dans  des  proportions  considerables,  mais  non  pas  A  un  point  tel  que  l’on 
puisse  ndgliger  totaleaent  une  protection  juridique. 

2.  Il  en  va  tout  autrement  dans  la  zone  de  I'avcnt  ou  dans  les  rdgions  A  front 
nouvant  ou  encore  dans  des  rdgions  tenues  par  des  groupes  do  partisans  enneai s  se 
livrant  A  la  guerrilla.  L’ hdlieopt Are.  comae  tout  adronef,  sera  toujours  consider'd 
par  les  combattants  coaoe  un  magnifique  observatoire,  ay  ant  vue  vers  l’avant  quan-i  il 
se  trouve  A  proxiaitd  des  positions  adverses.  Mdme  s’  il  est  porteur  de  la  croix-rouge. 
les  belligdrants  adaettront  difficilement  cette  possibilitd  d’ observation  et  de  recueil 
de  renseignements  qae  permettrait  i’ accomplisseaent  de  Is  mission  sanitaire.  Au  surplus, 
A  ces  mAaes  circcnstances,  ddjA  par  elles  aftaes  dangereuses,  de  relAve  et  transport  au 
contact  de  1’ enneai.  risque  de  s’ajouter  un  nouvel  dldnent,  dQ  aux  evolutions  A  basse 
altitude  de  1* hAlicoptAre.  Si  celies-ci  sont  interprdtdes  comme  recherche  des'blessds, 

1'  enneai  est  en  droit  de  refuser  1*  imaunitd  A  1’appareil.  En  effet,  le  ConmentaJre  de 
GenAve  de  1949,  publid  sous  la  direction  de  Monsieur  J.  Pictet,  citd  plus  haut,  ddclare: 

‘Pas  plus  qu’  en  1929.  on  n’  a  jugA  possible  d’  immunlser  des  avions  aui  procederaient 
A  la  recherche  des  blessAs  et  cela  pour  des  rr^sons  de  sAcuritA  ailitaire.’  (Tome  I, 
P.320.) 

Comae  1*  article  36  dont  il  s’  agit  parle  d’  aAronefs  sanitaires  et  non  pas  d’  avions, 
ce  commentaire  s’  applique  Agreement,  en  bonne  logique  aux  hAlicoptAres.  On  peut  se 
demander  ce  qui  reste  de  la  protection  confArAe  par  1’  article  36  A  un  hAlicoptAre 
sanitaire  volant  a  basse  altitude,  A  portAe  des  armes  des  AlAments  ennemis,  dans 
1’  accomplishment  de  sa  mission  puisque  la  plupart  de  ses  manoeuvres,  et  surtout  ceiles 
prAparatoires  A  1*  atterrissage,  peuvent  faire  l’objet  d’une  interprAtation  de  recherche 
de  blessAs. 

Les  conclusions  dAcouiant  de  ces  considArations  nous  paraissent  nettes. 

(a)  Le  survol  des  territoires  ennemis,  des  zones  ou  des  positions  occupies  par 
1‘ennemi  sera  toujours  deniA  aux  hAlicoptAres.  Il  est  inutile  d’ envisager  cette  Aven- 
tualitA  dans  un  statut  protecteur  international.  On  court  su  devant  d’un  Achec  certain. 
Le  troisiAme  alinea  de  1’ article  36  prAvoit  d'ailleurs  que,  sauf  accord  contraire,  le 
survol  du  territoire  ennemi  ou  occupA  par  1’ ennemi  sera  interdit. 

Nous  croyons  qu'  il  est  important  d’  introduire  dans  le  texte  -sa  futur  statut  cette 
rAserve  de  1’ accord  contraire.  En  effet,  un  tel  accord  peut  Jouer  dans  les  circon- 
stances  particuliAres,  (position  encerclAe  par  exemple)  et  permettre  1’  Avacuation  des 
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blesses  en  survolaat  des  lignes  enneaies.  Ce  seralt  1'  Equivalent  des  cartels  qui 
autrefois,  aux  16  et  17  slides  eurent  4  leur  actif  aaintes  interventions  charitables 
en  favear  de  blessEs  ailitaires  des  places  fortes  assiEgEes. 

(b)  En  ce  qui  concerne  les  missions  a  1‘extrime  avant.  4  proximitE  imnEdiate  des 
unites  au  contact  de  1* ennemi,  sur  quelle  base  peut-on  fonder  les  liaites  de  la  pro¬ 
tection  j uridine  ae3  hEiicoptEres  sanitaires?  C'  est  Evidemment  icii  que  se  trouve  un 
des  points  les  plus  dElicats  du  futur  status  envisage.  Pour  eviter  des  abus,  il  n’  est 
pas  possible  de  confErer  la  garantie  de  1* imaunitE  aux  hElicoptEres  en  mission  sani- 
taire  pendant  le  survol  des  zones  de  contact  des  unites  de  combat  des  belligErants. 

Toutefois,  cette  notion  de  zone  de  contact  des  unitEs  de  combat  exige  des  precisions. 

Le  Coamentaire  de  la  Convention  de  GenEve  No. 1  (Pictet  J.  -  Tome  I  p. 320)  stipule: 
*Les  aEronefs  sont  assinilEs,  come  les  vEhicules  sanitaires  terrestres.  4  des  forma¬ 
tions  mobiles’. 

Or,  In  protection  des  formations  sanitaires  mobiles  est  rEglEe  par  les  articles  19, 

21  et  22  de  la  PremiEre  Convention.  En  transposant  aux  hElicoptEres  sanitaires,  les 
conditions  exigEes  pour  la  garantie  du  respect  et  de  la  protr  tion  accordEe  par  ces 
articles,  il  seoble  que  1*  on  paisse  trouver  une  base  raisonnable  d’  interpretation  et 
de  solution. 

En  s' inspirant  de  1'  article  19,  on  peut  exiger  que:  ‘les  autoritEs  compEtentes 
veillent  4  ce  que  les  missions  secourables  confines  aux  hElicoptEres  sanitaires  ne  se 
dEroulent  pas,  14  oi)  des  attaques  Eventuelles  ou  ea  cours  contre  des  objectifs  mili- 
taires  peuvent  mettre  ces  aEronefs  sanitaires  en  danger’ , 

En  s’  inspirant  de  1’  article  21,  on  peut  aussi  consider  que  ‘la  protection  due 
aux  hElicoptEres  en  mission  sanitaire  ne  pourra  cesser  que  s’  il  en  est  fait  usage  pour 
coamettre.  en  dehors  de  leurs  devoirs  humanitaires,  des  actes  nuisibles  4  l’ennemi. 
Toutefois,  la  protection  ne  cessera  qu '  apres  somation  fixant,  dans  les  cas  opportuns, 
un  dElai  raisonnable  et  qui  seralt  demeurEe  sans  effet' .  Parmi  les  actes  nuisibles  4 
ecvisager  ici,  il  faut  Evidemment  placer  en  tout  premier  lieu  le  repErage  et  1’ observa¬ 
tion  des  positions  et  des  mouvements  de  l’ennemi. 

On  est  bien  forcE  de  constater  que  si  l’on  desire  Ecarter  les  reproches  justifies 
d’abus,  la  relEve  des  blesses  dans  la  zone  des  combats  est  condamnEe  4  demeurer  le 
plus  souvent  ce  qu’ elle  a  toujours  Et E:  un  acheminement  lent  et  pEnible  du  blessE  vers 
u.  poste  de  secours  par  des  brancardiers  qui  se  dissimulent  au  mieux  et  se  mettent, 
comme  ils  le  peuvent,  4  l'abri  des  feux. 

On  peut  regretter  que  cette  relEve  se  fasse  dans  des  conditions  si  laborieuses,  si 
dangereuses  et  si  lentes  alors  que  l’on  dispose  d’ une  machine  volante  dont  les  carac- 
tEristiques  sont  idEales  pour  simplifier  et  accElErer  1’  Evacuation  des  blessEs  graves. 
Mais  ces  regrets  ne  changent  rien  au  fait  que  P hElicoptEre,  lorsqu’ il  est  une  cible 
4  vue  directe  pour  l’ennemi,  est  aussi,  4  ce  moment,  le  plus  souvent,  un  observatoire 
potentiel  des  positions  et  des  mouvements  de  cet  ennemi.  Si  l’on  peut  dEplorer  1’  im¬ 
possibility  de  faire  tomber  toutes  les  restrictions  qui  entravent  la  protection  juri- 
dique  de  P  ‘ambulance* ,  il  faut  reconnaitre  que  la  presence  d'  une  voiture  d’  ambulance 
se  dEpla$ant  sur  une  crEte  en  vue  de  P  ennemi  ou  y  stationnant,  avec  vue  plongeante 
sur  les  positions  de  cet  ennemi  serait,  elle  aussi,  dificilement  tolErEe  par  ce  dernier 
en  application  de  Particle  35. 


77 

Ces  considerations  n* ont  envisage,  en  ordre  principal,  que  les  aspects  de  1* empioi 
sanitaire  des  hdlicoptdres  en  fonction  des  impdratifs  militaires  et  de  ceux  de  la 
tactique  sanitaire.  Certes,  les  propositions  emises  n’  aboutiront  dans  la  pratique 
qu’  i  1*  octroi  d’  une  protection  encore  imparfaite  des  missions  sanitaires  confides  k 
1’hdlicoptdre,  puisque  celles  de  1*  extrdme-avant,  au  contact  mfime  de  la  ligne  de  feu, 
seront  souvent  exclues  de  cette  protection,  en  raison  de  la  situation  tactique.  Vais 
ces  limites  auront  1‘avantage  d'etre  prdcisdes  par  des  textes.  La  situation  sera  done 
claire.  Les  missions  juridiquement  protdgdes  reprdsenteraient  d’  ailleurs  la  plupart 
des  missions  que  1’on  demandera  en  temps  de  guerre  ou  de  conflit  armd  aux  hdlicoptdres 
mis  &  la  disposition  du  Service  de  Santd.  Celles  qui  s’  excluraient  d’  elles-memes  du 
bdndfice  de  la  protection  juridique  sont  certes  les  plus  spectaculaires,  celles  qui 
reldvent  le  plus  souvent  de  la  prouesse.  11  faut  ndanmoins  admettre  qu*  elles  sont 
assez  rdduites  en  nombre. 

Pour  certains  cas  trds  exposds  de  1* extrfime-avant,  il  appartiendrait  aux  Etats-  I 

Majors  et  k  leurs  conseillers  mddicaux,  k  ddfaut  d’une  protection  juridique,  d'en 
faire  assurer  la  protection  par  les  moyens  armds,  adriens  ou  autres,  ou  de  prendre  le 
risquo  calculd  inhdrent  k  toute  opdration  de  guerre. 

(c)  Il  se  peut  qu’une  hdlicoptdre  sanitaire,  en  mission  dans  une  zone  de  contact 
des  unitds  de  combat  des  belligerents,  survole  un  territoire  ennemi  ou  occupd  par 
1'  ennemi,  k  la  suite  d’  une  mdprise  sur  sa  position  rdelle  ou  sur  celle  de  1*  ennemi. 

Dans  ce  cas,  il  n’ est  pas  possible  de  contester  k  ce  dernier  la  ldgitimitd  d’un  contrdle. 

i 

Le  statut  de  protection  doit  ndanmoins  prdvoir  le  respect  de  I'appareil,  tout  en 
lui  imposant  d’  obeir  k  toute  sommation  d’  atterrir  ou  d'  amerrir.  Il  y  aura  dgalement 
lieu  de  prdvoir,  en  cas  d’  atterrissage  imposd  ou  fortuit,  le  sort  des  malades  et  des 
blessds,  ainsi  que  celui  de  1*  dquipage,  du  personnel  sanitaire  et  de  1’  appareil  selon 
la  catdgorie  dont  reldve  ce  dernier. 

Des  dispositions  similaires  doivent  aussi  Stre  prdvues  pour  le  cas  de  survol  du 
territoire  des  Puissances  neutres,  accompagnd  ou  non  d’escale,  d* atterrissage  fortuit 
ou  par  sommation.. 

Telles  sont,  selon  nous,  les  bases  essentielles  permettant  de  reconsiddrer  la  place 
de  1’ hdlicoptdre  sanitaire  dans  xe  cadre  du  statut  juridique  protecteur  revisd  et 
modernisd  de  1*  adronef  sanitaire. 

En  resume,  les  propositions  contenues  dans  ces  conclusions  tendent  k  apporter  des 
modifications  en  profondeur  dans  le  concept  et  les  textes  du  status  actuel  puisqu’ elles 
touchent  aux  quatre  doraines  fondamentaux  suivents: 

(i)  la  ddfinition  prdcise  dec  appareils  protdgds  qui  sont: 

(1)  des  hdlicoptdres  sanitaires  au  sens  strict,  c’ est-a-dire  ceux 
affeetds  en  exclusivitd  et  en  permanence  au  service  sanitaire  et 

(2)  des  hdlicoptdres  occasionnellement  et  teoporairement  en 
mission  sanitaire. 

(ii)  la  signalisation  de  ces  deux  catdgories  d’ hdlicoptdres  protdgds:  outre  le 
signe  distinctif  des  Conventions  de  Gendve,  ils  devraient  disposer  d’un 
systdme  visuel  direct  de  signalisation  lumineuse  en  tous  temps  et  &  toute 
distance,  qui  permette  de  respecter  leur  immunitd. 


78 

(iii)  la  suppression  de  tout  accord  prdalable  entre  bellig^rants  concernaat 
le  plan  de  vol  des  hdlicoptfcres  sanitaires. 

(iv)  les  modalitds  de  leur  ecploi  en  mission  sanitaire  et  surtout  leurs  zones 
d’ operations.  Sauf  accord  specialeaent  conclu,  les  hdlicopt&res  sani¬ 
taires  ou  en  mission  sanitaire  ne  pourront  survoier  le  territoire  eanemi, 
le  territoire  occupy  par  1* ennemi  et  les  zones  de  contact  des  unites  de 
combat  des  belligerants.  En  cas  de  survol  d’uns  zone  interdite,  l’hdli- 
copt&re  ne  sera  pas  1’ objet  d’ une  attaque,  aais  pourra  6tre  somme 
d’  atterrir. 

En  cas  d'  atterrissage  fortuit  ou  impose  sur  les  terrltoires  precites  ou 
en  pays  neutre,  les  hdllcopt^res  sanitaires  au  sens  strict  ne  pourrait 
fitre  saisis  qu’  A  la  condition  d'  6tre  utilises  par  le  capteur  A  des  fins 
exclusivement  sanitaires.  Les  appareils  des  Institutions  Internationales 
dovront  6tre  reals  4  la  disposition  de  uelles-ci  avec  leur  equipage. 


3.  PROJET  DE  NOUVEAU  STATUT  JURIDIQUE  DE 

V  AVIATION  SANITAIRE 

Constater  des  lacunes  est  une  chose.  Pfiire  des  propositions  constructives.et  coher¬ 
ent  es  pour  les  combler  est  une  autre  chose.  C*  est  souvent  la  plus  difficile.  C’ est 
le  cas  certainement  pour  1*  immunisation  des  transports  aliens  sanitaires  en  general 
et  celle  des  evacuations  sanitaires  par  heiicoptfere  en  particulier. 

Mai  pose  en  1929,  le  probl£me  ne  peut  recevoir  de  vraie  solution  sur  la  base  des 
textes  de  1929  et  de  194? 

Dans  certains  milieux  militaires,  1'  importance  de  cette  question  est  parfois  contestee. 
II  est  vrai  que,  dans  les  conflits  des  30  derni&res  sandes,  pour  autant  que  les  missions 
sanitaires  adriennes  effectuees  dans  le  cadre  du  transport  militaire  respectaient  cer- 
taines  principes  opdratlonnels,  elles  n’ ont  pas  fait  courir  un  rsique  deraisonnable  aux 
blesses.  Mals  ces  regies  sont  loin  de  pouvoir  toujours  6tre  suivies.  C’est  surtout 
le  cas  quand  on  envisage  les  conditions  oil  1*  on  desire  employer  les  heiicopt&res  legers 
et  les  heiicopt^res  lourds  dans  les  zones  de  combat,  avancees  et  arridres  et  dans  les 
operations  de  contre-guerrilla. 

Aussi  la  situation  a-t-elle  emu  des  autorites  des  Services  de  Sante  militaires,  les 
Societes  de  Droit  International  medical,  et,  derni£rement,  le  Comite  International  de 
la  Croix-Rouge. 

Ce  dernier,  aprds  la  parution  en  1965  de  1’  etude  mentionnee  plus  haut  oil  j’  avals 
dejfc  developpe  les  arguments  exposes  ci-dessus,  a  demande  A  la  Commission  raedico- 
juridique  de  Monaco  de  1’ examiner  et  de  preparer  un  projet  de  dispositions  ayant  pour 
but  de  r^gler,  sous  la  forme  d'une  revision  des  Conventions  de  Geneve  ou  d’un  accord 
special  qui  serait  annexe  4  leur  texte  actuel,  un  status  d’  immunite  de  1* aviation 
sanitaire  en  temps  de  conflit. 

Le  texte  eiabord  par  la  Commission  medico-juridique  de  Monaco  s’ adresse  aux  condi¬ 
tions  d’emploi,  non  seulement  des  heiicoptfcres  sanitaires  et  des  heiicoptSres  en  mission 
sanitaire,  mais  encore  aux  conditions  d' emploi  des  adronefs  sanitaires  en  general. 
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II  rdpond  aux  iddes  qui  font  1’ objet  de  cet  exposd.  II  figure  in  extenso  en  annexe. 

II  est  1’ oeuvre  de  mdriecins  et  de  juristes  specialises  ec  droit  international.  II 
constitute  une  rdadaptation  du  status  aux  caractdristiquas  techniques  et  opdrationnelles 
de  la  guerre  adrienne  moderne. 

S'il  vient  4  Sire  acceptd,  faut-il  conclure  que  toutes  les  difficultds  seront  aplanies 
pour  autant> 

0 

II  est  k  presumer  que  non. 

Pour  qu’  une  formule  de  protection  ait  des  chances  d’  fitre  appliquee  en  temps  d«  guerre, 
deux  choses  sont  indicpensables. 

(a)  D'abord,  la  confiance  des  parties  contractantes  &  P  dgard  d’un  statut  inter¬ 
national  protdgeant  dans  le  cadre  des  limites  fixdes  toutes  formes  de  missions  sanitaires 
adriennes.  La  confiance  se  donne  ou  se  refuse.  En  temps  de  guerre,  elle  est  toujours 
fragile.  C’ est  une  raison  de  plus  pour  essayer  de  la  bdtir  avanfc  tout  sur  une  conception 
nette  des  rdalitds  techniques  et  militaires  de  la  guerre  modems.  La  bonne  volontd 

est  ndeessaire,  mais  elle  ne  suffit  pas.  Ndgliger  ces  rdalitds  serait  batir  sur  le 
sable,  comme  on  le  fit  en  1929  et  en  1949. 

(b)  En  deuxieme  lieu,  chez  le$  deax  belligcrants  en  presence,  le  souci  du  droit  de 
la  guerre  et  des  conventions  humanitaires  internationales.  Or,  la  rddaction  des  Con¬ 
ventions  humanitaires  et  des  statuts  particuliers  qu* elles  contiennent  est  dominde  par 
une  conception  europdenne  conventionnelle  de  la  guerre,  qui  reaonte  pour  le  moins  au 
18e  sidcle.  A  efitd  d’  elle,  un  nouvel  art  de  la  guerre  se  ddveloppe  sous  nos  yeux:  mise 
en  application  dans  des  pays  du  Tiers  -  l.tonde,  la  nouvelle  conception  de  la  guerre  re- 
volutionnaire  poursuit  ses  objectifs  en  ne  recourant  qu'4  In  guerilla  et  en  supprimant 
la  distinction  nette  qui  a  toujours  existd  entre  les  civils  et  ies  militaires,  les 
non-combattants  et  les  combattants.  Dans  une  telle  conception  de  la  guerre,  le  belli- 
geraut  qui  en  suit  les  principes  se  prdoccupera-t-il  d’ observer  4  1’ dgard  de  1’ autre 
une  convention  qu'  il  n’  a  pas  signde  puisqu'  il  n’  en  avait  pas  la  facultd,  et  dont  il 
pourra  toujours  dire,  par  consdquent,  qu'elle  ne  1’ engage  pas? 

Ainsi  done,  alors  que  tout  permettait  de  croire  que  les  lacunes  4  combler  dans 
P  dtablisscment  d’un  statut  moderne  de  l’hdlicoptdre  sanitaire  ne  relevaient  que  de 
certains  aspects  pureraent  techniques  de  la  guerre  adrienne  et  des  conceptions  d’  emploi 
des  adronefs,  on  se  trouve  ramend,  devant  les  textes  juridiques  des  conventions,  4  ce 
probldme  vieux  conme  la  guerre:  la  bonne  foi  des  parties  dans  le  respect  des  traitds 
et  des  principes  qui  font  honneur  4  Phumanitd,  mdme  au  sein  de  la  guerre  et  dans 
P  atmosphere  des  combats. 

Sous  ce  rapport,  nous  ne  pouvons  rien  faire.  nous  les  mddecins  et  les  techniciens. 

Malgrd  les  limites  de  notre  tfiehe,  nous  croyons  ndanmoins  que  le  texte  qui  vient 
d’etre  soumis  au  Comitd  International  de  la  Croix-Rouge  par  la  Commission  mddico- 
juridique  de  Monaco  et  qui  tient  largement  compte,  dans  sa  concision,  des  ide'es  et 
des  rdalitds  qui  ont  dtd  ddveloppdes  ci-dessus,  contribuera  en  fin  de  compie  4  donner, 
un  jour,  une  solution  meilleure  paroe  que  plus  rdaliste,  au  statut  international 
juridique  de  Phdlicoptdre  sanitaire  dans  le  cadre  des  Conventions  de  Gendve. 
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ANNEXE  1 


Specification  des  Moyens  Coapleaentaires  d* Identification 
des  Aeronefs  en  Mission  Sanitaire 


1.  SIGNAOX  LUMINEUX 
Cculeur:  rouge 

Nature:  feux  interaittents  sous  forme  tie  flashes 

Frequence  du  clignotement:  60  Eclats  par  minute 
duree  d’un  dclat*  0,5  seconde 
pause  d’un  dclat:  0,5  seconde 

Puissance:  500  watts  au  minimum 

Emplacement:  (a)  avion :  k  1’  avant  du  fuselage  un  peu  en  dessous  du 

nez  de  1’  appareil 

(b)  helicoptere:  k  1' avant  du  fuselage,  face  inf dri cure. 

Pour  les  deux  types  d’ adronefs,  le  faisceau  lumineux  est  dirige 
en  bas  dans  le  sens  normal  de  translation  de  1’ appareil  et  forme 
avec  1’  axe  longitudinal  de  1’  adronef  un  angle  de  75  degrds  et 
avec  1'  angle  de  lacet  un  angle  de  15°. 

2.  RADAR  SECONDAIRE  (SIF) 

Mode:  3A 

Code:  rdserver  un  code  k  ddfinir,  par  accord  international,  dans  le  mode  3A. 


3.  RADIO 

Reserver  une  frequence  UHF,  a  ddfinir  par  accord  international,  sur  laquelle  les 
adronefs  en  mission  sanitaire  dmettent  pour  signifier  la  presence  exclusive  de  blessds 
&  leur  bord. 


•  Cf.  article  4,  Section  2,  du  ‘Projet  do  P.egles  relatives  aux  transports  sanitaires  par  voie 
ae'rienne  en  tenps  de  conflit  arise’.  (C.M.J.M.  resolution  I,  4  juin  1966). 
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ASSEXE  2 

Coaaissioa  Medico-Jaridiqne  de  Monaco 
Vftae  Session 


1.  PROJET  DE  EEGLES  RELATIVES  AUX  TRANSPORTS  SANITAIRES 

PAR  VOIE  AERIEX.SE  EX  TESPS  DE  COXFLI7  ARXE 

CONSIDERAJtT  qae  le  principe  dn  respect  ea  toutes  circoustssces  des  blessds.  naiades 
et  nanfragds  des  Forces  arxdes  est  on  principe  fondiaeatal  des  Conventions  hnaaaitaires 
de  Gendve  et  qn*  il  inporte  d*  en  assurer  1*  application  avec  le  sraxlana  de  Doyenn  et 
d’  efficacitd: 

OOXSIDERAXT  que  cette  preoccupation  aajenre  derrait  inciter  les  Gotrremezents  4 
cospldter  les  dispositions  des  Conventions  dn  12  eoQt  1849.  soit  4  1* occasion  d’one 
fdvision  de  celles-ci.  soit.  sans  atter.dre  cette  revision,  par  le  nojea  d'nn  accord 
cospldaeataire  a  oonclnre  sons  la  for=e  d’un  Protocole  annexd; 

(fce  V  actios  ainsi  recomaadde  anrait  poor  but  ea  tesps  de  conflit  arzsd: 

1.  de  ddvelopper  par  1’ utilisation  d’nn  plus  grand  nonbre  d'2ppareils.  le 
transport  adrien  des  blessds  et  naiades  et  dn  personnel  et  ds  natdriel  sanitaires; 

2.  de  garastir  an  naxisua  la  sdcoritd  des  transports  ntilisds  4  cette  fin  par 
cue  rdglesentation  techniqne  et  joridiqne  appiopride; 

COXSIDEEAXT  que  les  progrds  techniques  acccrplis  dans  le  dosaine  des  transaissions 
et  des  tdleconsunications  intdressant  la  navigation  et  la  ddfense  adriennes  pereettent 
d’  affecter  anx  adronefs  ntilisds  4  des  fins  sanitaires  des  coyens  d‘  identification  et 
de  signalisation  susceptibles  de  renforcer  1'  effet  de  saavegarde  des  signes  traditicnnels 
de  protection; * 

PERSUADEE,  d’  autre  part,  de  la  ndcessitd  de  libdrer  1'  erploi  des  adronefs  en  aission 
sanitaire  de  1’ obligation  actuelleaent  prdvue  dans  les  Conventions  d’  dtabiir  au  prd- 
alable  un  plan  de  vol  agrdd  par  les  belligdrants  intdresrds,  en  raison  des  difficultds 
inhdrentes  aux  circonstances  senes  des  bostilitds; 

La  Concession  cddico-juridique  de  Monaco  souhaite  qae  scient  entreprises  les  dd- 
narches  ndcessaires  pour  obtenir  la  nise  en  oeuvre  des  rdgles  suivantes.. 

Article  ler 

Les  adronefs  nilitaires  des  Parties  au  confiit.  utilisds  tenporaireaent  nais  en 
exclusivitd,  pour  1’  dvacuation  des  blessds  et  des  naiades  et  le  transport  du  personnel 
et  du  natdriel  sanitaires,  ne  seront  pas  1'objet  d’attaques  nais  seront  respectds  et 
protdgds  pendant  toute  la  durde  de  lear  nission. 


Tous  noyens  sugge'res  par  l’articie  36.  aline'a  2  de  la  Convention  1  de  1949. 


Article  2 


Seront  respectds  et  protdgds  en  toutes  circonstances  les  adronefs  qui  seront 
eiclusivenent  affectds.  dds  le  tews  de  paix  ou  au  cours  ties  hostilitds,  aux  services 
de  santd  des  ensues. 

InddpeadaoEent  des  adronefs  d’Stat  spdcialenent  aadnagds  4  cet  effet,  les  adronefs 
civils  de  toutes  categories  pourront  dtre  transforads,  au  ddbut  ou  au  cours  des 
hostility,  en  adronefs  saaitaires,  4  la  condition  de  ne  pas  etre  ddsnffectds  pendant 
toute  la  durde  du  conflit. 

Les  Puissances  neutres,  les  Socidtds  Nationales  tie  la  Croix-Rouge,  les  Socidtds  de 
Secours  officielleaent  reconnues.  pourront  aettre  des  adronefs  sanitaires  4  la  dis¬ 
position  d’une  ou  des  Parties  au  conflit. 

Article  3 

Les  adronefs  des  Organisations  intergouvernenentales,  des  Instituts  specialises 
des  Nations  Unies,  du  Coaitd  International  de  la  Croix-Rouge  qui  seraient  affectds 
aux  fins  prdcitdes,  seront  dgalesent  respectds  et  protdgds  en  toutes  circonstances. 

Article  4 

Les  adronefs  visds  aux  articles  prdcedents  porteront  ostensiblenent,  le  signe  dis- 
tinctif  de  la  croix  rouge  sur  fond  blanc  (croissant,  lion  et  soleil). 

Ils  seront  dotds.  ea  outre,  en  fonction  des  circonstances  de  leur  eoploi,  d’un 
systdae  percanent  de  signalisation  optique  lunineuse  ou  d’  identification  instestande 
dlectrique  et  radio-dlectrique*,  ou  dventuellenent  des  deux. 

Article  5 

Est  interdit  aux  adronefs  visds  par  les  presentes  dispositions  le  survol  du  terri- 
toire  enneai,  d’un  territGire  occupd  par  des  forces  ennenies  terrestres  ou  navales  et 
des  zones  de  contact  des  unitds  de  combat  des  belligdrants. 

Toutefois  des  ddrogations  pourront  fitre  adaises  t-n  application  d’un  accord  spdciale- 
nent  conclu  par  les  Parties  au  conflit,  entre  elles  ou  avec  un  organisme  international. 

Article  6 

Les  adronefs  visds  par  les  prdsentes  dispositions,  survolant  un  territoire  enneni 
ou  occupd  par  1'  enneni,  seront  rospectds  aais  devront  obdir  4  toute  soamation  d’  atterrir 
ou  d’  aaerrir. 

En  cas  d’ atterrissage,  forcuit  cu  imposd,  sur  les  territoires  prdcitds  et  4  moins 
d’un  arrangement  contraire  entre  les  Parties  au  Conflit,  les  blessds  et  naiades  trans- 
portds  pourront  Stre  faits  prisonniers  de  guerre.  Le  personnel  sanitaire,  ainsi  que 
l’dquipage.  seront  traitds  conformement  aux  rdgles  de  la  prdsente  Convention*. 

*  Voir  annexe. 

t  Cf.  Convention  I.  Article  24  et  suivaats. 


Les  adronefs  visds  k  i' article  2  ne  pourront  §tre  saisis  qu’ k  la  condition  d'etre 
utilises  par  le  capteur  &  des  fins  sanitaires. 

Les  adronefs  visds  k  1' article  3,  ainsi  que  tout  le  personnel  k  bord.  seront  autorisds 
k  poursuivre,  aprds  verification,  leur  mission. 

Article  7 

Les  adronefs  Yisds  par  les  prdsentes  dispositions  pourront  survoler,  en  cas  de 
ndcessitd,  le  territoire  des  Puissances  neutres  et  y  faire  escale.  Ils  devront  signaler 
&  la  Puissance  neutre  leur  passage  et  obdir  k  :.oute  sommation. 

Toutefois,  la  Puissance  neutre  pourra  fixer  les  conditions  ou  restrictions  tant  au 
survol  de  son  territoire  qu’A  1* atterrissage  sur  celui-ci.  Ces  conditions  ou  restric¬ 
tions  seront  applique'es  d’ une  manidre  dgale  &  toutes  les  Parties  au  conflit. 

Article  8 

Au  cas  d’  atterrissage  en  pays  neutre,  par  ndcessitd  ou  sur  sommation,  1'  adronef 
pourra  repartir  avec  ses  occupants,  aprds  contrSle  dventuel  exercd  par  la  Puissance 
neutre.  II  ne  pourra  etre  retenu  que  dans  les  cas  oil  ce  contrdle  aura  permis  de  con- 
stater  des  actes  incompatibles  avec  la  mission  hunanitaire  de  1' apparel 1. 

Les  blesses  ou  malades  ddbarques  avec  le  consentement  de  1* autoritd  locale  devront, 
k  moins  d' ur  arrangement  coniraire  de  1* Etat  neutre  avec  les  Parties  au  conflit,  §tre 
gardds  par  l’Etat  neutre  lorsque  le  droit  international  le  requiert,  de  roanidre  qu’ils 
ne  puissert  pas  de  nouveau  prendre  part  aux  operations  de  guerre.  Les  frais  d’ hospita¬ 
lisation  et  d* internement  seront  supportds  par  la  Puissance  dont  dependent  les  blessds 
et  les  malades. 

Si  1* appareil  ayant  atterri  en  territoire  neutre  n’  est  pas  en  conditions  de  repartir, 
son  dquipage  et  le  personnel  sanitaires  seront  ret^ituds. 

Pour  les  appareils,  equipage  et  personnel  sanitaires  appartenant  a  un  pays  neutre, 
seront  appliqudes  les  regies  gdndrales  de  la  Convention  concernant  les  droits  et  devoirs 
de  Puissances  et  des  personnes  neutres  en  temps  de  guerre. 

N.B.  Les  articles  39  et  40  de  la  Ildrae  Convention  devront  6tre  remplacds  par  des 
dispositions  analogues. 

L’ article  22  de  la  IVdme  Convention  devrait  etre  modifid  le  m§me  sens. 


DISCUSSION 

Brig. Gen. Lauschner  asked  whether  the  Geneva  Convention  would  extend  to  the  protection 
of  search  and  rescue  helicopters  operating  over  water.  Maj.Gen.Evrard  replied  that  he 
felt  that  this  would  be  very  hard  to  achieve  since  it  would  be  very  hard  to  differentiate 
between  such  operations  and  anti-submarine  operations.  In  reply  to  an  enquiry  about  the 
value  of  the  Monaco  Conference,  Maj.Gen.Evrard  stated  that  the  most  difficult  problems, 
particularly  those  of  definition  of  zones  and  identification  had  been  solved  at  that 
meeting. 


HELICOPTER  AIR  AMBULANCE  PROBLEM  AREAS 


by 


Major  P.J.  Mills,  MSC 


Department  of  Aeromedical  Education  and  Training, 
US  AAVNS,  Port  Rucker,  Alabama  36360,  USA 
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RESUME 


Examen  des  probl&nes  posEs  par  1’ utilisation  des  bElicoptEres 
affectEs  au  rfile  d’  ambulance  aErienne.  Ces  probl&nes  sonfc  particuliers 
a  chaque  cas  plutSt  qu'i  1*  hElicoptEre  employE  en  tant  que  vEhicule 
d’ Evacuation.  Parmi  ceux-ci,  citons:  le  manque  de  communications 
standardises  air-sol  en  situation  tactique,  d'  oil  difficultE 
d’  identification  des  forces  alliEes  et  dElais  d’  Evacuation; 

1* entrafnement  insuffisant  aux  conditions  de  vol  sur  hElicoptEre 
(choix  du  lieu  d’ atterriscage,  possibilitEs  de  l’appareil); 

1’  inaptitude  &  discerner  les  dangers  tactiques  aEriens  par  report 
aux  situations  ..errestres. 
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HELICOPTER  AIR  AMBULANCE  PROBLEM  AREAS 
Major  F.J.  Mills,  MSC 


1.  INTRODUCTION 

It  is  universally  recognized  that  the  helicopter  as  a  patient  evacuation  vehicle, 
a  means  to  transnort  vital  medical  teams,  and  a  medical  re-supply  vehicle  is  an 
intrinsic  part  of  modern  military  medicine.  The  flight  characteristics  of  the 
helicopter  provide  a  versatility  that  is  unsurpassed  at  this  date.  However,  there 
are  problem  areas  involved  in  the  employment  of  helicopters  designated  as  air 
ambulances.  The  problems  are  peculiar  to  individual  situations  rather  than  to  the- 
helicopter  as  an  evacuation  vehicle. 

Some  of  those  areas,  which  I  hasten  to  add  are  not  insurmountable  are:  air-to-ground 
communications  in  a  tactical  situation,  the  employer's  (evacuation  requestor)  lack  of 
helicopter  education  and  the  employment  of  designated  helicopter  air  ambulances  as 
tactical  vehicles  rather  than  ns  ambulances.  The  reasons  that  these  are  problems  that 
particularly  affect  the  air  ambulance  units  is  that  the  majority  of  the  evacuation 
flights  are  single  aircraft  missions  and  not  multi-aircraft  assault  type  missions. 

The  mentioned  problem  areas  are  prominent  and  will  be  discussed  in  more  detail  at 
this  time. 


2.  AIR-TO-GROUND  COMMUNICATIONS  IN  A  TACTICAL  SITUATION 

(a)  Language  barriers  are  a  problem  when  participating  in  joint  operations  with 
allied  nations.  Although  tactical  maneuvers  are  jointly  planned  thoroughly, 
experience  has  proved  that  the  classification  of  patients,  i.e. ,  urgent, 
priority  and  routine,  is  not  thoroughly  understood  by  all  participating 
units,  thus  causing  improper  utilization  of  air  ambulances. 

(b)  The  lack  of  standardized  communication  equipment  for  ground  and  air  units. 

(i)  Separate  patrols  that  might  request  an  air  ambulance,  in  many  instances, 
will  be  equipped  with  radios  incompatible  with  the  aircraft  communicetions 
system  thus  creating  the  problem  of  positive  air-to-ground  identification 
of  friendly  troops. 

(ii)  This  problem  also  causes  the  reaction  time  for  the  patient  extraction  to 
be  extended  since  the  requestor  usually  does  not  have  direct  communication 
with  the  air  ambulance  unit.  This  pertains  to  the  small  isolated  units 
rather  than  to  units  of  company  size  or  larger. 
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3.  LACK  OF  HELICOPTER  EDUCATION 

The  extensive  utilization  of  helicopters,  in  its  infancy,  has  proved  that  there  is 
a  narked  lack  of  knowledge  on  the  part  of  ground  troops  concerning  the  capabilities  of 
the  helicopter.  Specific  areas  are  as  follows: 

(a)  Selection  of  lending  areas. 

(i)  The  degree  of  slope. 

(ii)  The  height  of  barriers. 

(iii)  The  overall  length  of  individual  helicopter  types  and  their  rotor  diameters, 

(iv)  The  lift  capability  of  specific  types  of  helicopter. 

(b)  General  knowledge  of  the  aerodynamics  of  the  helicopter. 

(c)  Failure  to  recognize  tactical  aerial  hazards  as  compared  to  the  ground  situation. 

(i)  Approach  routes  over  unfriendly  territory. 

(ii)  The  security  of  the  landing  zone. 

(iii)  Aerial  identification  of  landing  zones. 


4.  EMPLOYMENT  OF  HELICOPTERS  DESIGNATED  AS  AIR  AMBULANCES 

Helicopter  air  ambulances,  because  of  their  mission,  should  be  utilized  exclusively 
in  the  role  of  patient  evacuation,  the  transportation  of  vital  medical  teams  and  medical 
re-supply.  The  tactical  situations  that  necessitate  immediate  employment  of  aircraft 
probably  will  require  immediate  patient  evacuation  also.  If  the  designated  helicopter 
ambulances  are  deployed  as  tactical  vehicles,  then,  needless  to  say,  the  air  ambulance’ s 
primary  mission  of  patient  extraction  is  ueglected  and  lives  are  lost. 


3.  CONCLUSIONS 

The  problems  of  helicopter  ambulance  units  are  wide  and  varied,  as  in  ar.y  aviation 
unit.  However,  air-to-ground  communications,  lack  of  helicopter  education,  and  improper 
utilization  of  evacuation  aircraft  are  important  problems  that  are  encountered.  These 
problems  are  not  insurmountable  and  are  in  the  process  of  being  eliminated  during  the 
normal  day-to-day  operations.  The  concept  of  helicopter  evacuation  is  established  and 
its  goal  is  to  provide  a  better  medical  service  to  the  patient.  Thus,  by  eliminating 
the  mentioned  problems,  future  helicopter  ambulance  units  will  be  more  effective. 

Also,  the  ultimate  goal  of  the  Army  Medical  Service  and  Army  Aviation  will  be  combined 
to  "Conserve  the  Fighting  Strength  Above  the  Best”. 


89 


DISCUSSION 


Lt  Cdr  Williams  enquired  about  the  node  of  communication  between  the  troops  in  the 
field  and  the  helicopter  ambulance.  Was  this  direct  or  through  a  base  controller? 

In  his  experience  commanders  always  wanted,  rightly,  to  retain  control  of  air  move¬ 
ments.  Major  Mills  replied  that  in  his  type  of  unit  control  was  exercised  by  the 
medical  group  commander  who  in  fact  was  the  surgeon  in  control  of  the  whole  operation. 

Lt  Cdr  Williams  asked  whether  it  was  felt  that  the  display  of  the  red  cross  was 
sufficient  identification  for  protection  of  specifically  detailed  helicopter  ambulances. 
Brig. Sen. Lauschner  replied  that  this  seemed  unlikely.  He  wished  to  emphasize  that  lt 
was  only  possible  to  use  the  helicopter  as  an  air  ambulance  in  an  extensive  manner  if 
the  operating  country  had  complete  air  superiority. 


/ 
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HELICOPTER  EVACUATION  IN  VIETNAM 


by 


Lt  Col  E.Lail,  MSC 


Aviation  Branch.  Office  of  the  Surgeon  General 
Department  of  the  Army,  Washington  D.C.  20315,  USA 
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RESUME 


Etude  des  operations  d'  evacuation  de  blesses  au  Vietnam  par  des 
unites  aabulancieres  d’  heiicopt^res  appartenant  au  Service  Medical  de 
l'Anaie  de  Terre.  Description  des  heiicoptferes,  de  1*  equipage  et  du 
materiel  actuellement  utilisee  en  Asie  du  Sud-Est  en  renfort  des 
forces  anti-insurrectionnelles.  Comparaison  des  avantages  et  des 
inconvenients  de  la  compagnie  d8  ambulances  aeriennes  et  du  detache- 
nent  d’ ambulances  aeriennes.  Etude  du  soutien  general  par  rapport  au 
soutien  direct,  avec  description  d’  une  desande  typique  d’  evacuation, 
et  de  1*  execution  de  1*  operation  par  1*  equipage  d’  une  ambulance 
aerienne.  Les  statistiques  d’  evacuation,  1*  accroissement  des  missions 
de  soutien  direct  et  des  operations  de  hissage,  et  la  frequence  des 
"escortes  de  canonnieres"  laissent  pressentir  une  augmentation  future 
des  activites  pour  les  unites  d’ evacuation  par  heiicoptfcres  au  Vietnam. 
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HELICOPTER  EVACUATION  IN  VIETNAM 
Lt  Col  E.Lail.  MSC 


Today  in  the  Republic  of  Vietnam,  history  is  being  rewritten  again  by  one  of  the 
finest  military  medical  teams  in  the  world,  that  of  the  United  States  Army  Medical 
Service  (AMEDS),  A  member  cf  that  team  is  the  Army  Medical  Service  air  ambulance 
helicopter  and  its  crew.  It  was  in  Korea  that  AMEDS  helicopter  evacuation  became  a 
reality,  not  as  the  result  of  any  preconceived  plan  but  rather  the  result  of  expediency. 
In  the  early  days  of  the  conflict,  helicopters  were  called  upon  to  evacuate  seriously 
wounded  casualties  from  the  extremely  difficult  terrain.  Hence  the  beginning  of  a  more 
rapid  and  efficient  means  of  patient  evacuation.  Prom  a  very  meager  beginning  with 
the  GH-13,  we  have  progressed  to  the  helicopter  authorized  today  -  the  UH-1D. 

The  UH-1D  helicopter,  manufactured  by  the.  Bell  Helicopter  Company,  is  a  military 
type  aircraft  of  compact  design,  featuring  a  low  silhouette  and  low  vulnerability  to 
meet  combat  requirements  (Fig. 1).  *  A  wide  cargo-passenger-patient  compartment,  with 
large  cubic  foot  volume,  permits  the  helicopter  to  be  used  ia  a  variety  of  services; 
for  the  transport  of  personnel,  special  teams,  supplies  and  equipment,  and  for 
aeromedical  evacuation  of  casualties.  This  helicopter  is  capable  of  operating  from 
unprepared  take-off  and  landing  areas  and  under  instrument  conditions  by  day  or  night. 

It  cv.  also  be  used  to  navigate  by  dead  reckoning  or  by  use  of  radio  aids  to  navigation. 
Maximum  visibility  is  afforded  the  pilot  and  crew  hy  use  of  transparent  plastic  panels 
at  the  top,  front,  bottom  and  sides  of  the  cabin. 

The  helicopter  is  equipped  with  the  T53-L-11  turbine  engine  located  aft  of  the 
cabin  and  mounted  on  a  platform  deck  to  provide  maximum  accessibility  for  servicing 
and  maintenance.  This  engine  is  a  free  turbine  type  designed  for  low  fuel  consumption, 
minimum  size  and  weight,  and  maximum  performance. 

Provisions  for  the  installation  of  folding  litter  racks  adapt  the  UH-1D  helicopter 
to  carry  six  litter  patients.  Three  standard  Army  Service  litters  are  located  on 
each  side  of  the  transmission  support  structure.  An  alternate  litter  loading  is  to 
position  three  litters  laterally  in  front  of  the  transmission.  In  this  configuration, 
four  ambulatory  patients  can  also  be  carried. 

When  six  litters  are  installed,  the  center  forward  facing  troop  seat  is  used  for  the 
medical  attendant.  When  lateral  litter  loading  is  used,  a  single  seat  attached  to  the 
floor  behind  the  pilot  or  copilot  and  facing  aft  is  used  for  the  medical  attendant. 

Two  blood-bottle  hangers  have  been  provided  on  the  inside  of  the  cabin  roof  structure 
within  easy  reach  of  the  medical  attendant  for  administration  of  blood  to  litter 
patients  in  flight.  There  are  six  electrical  receptacles  provided  to  furnish  28  volt 
direct  current  for  heated  blankets.  Although  not  a  part  of  the  aircraft  equipment,  a 
resuscitator  is  available  for  those  patients  requiring  this  specialized  piece  of 
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eqaipuert.  Id  addition,  tie  sir  an  balance  aidman  fcxs  avail  ;bie  to  his  a  telescopic 
splint  set  and  aa  individiial  surgical  Instrument  sad  supply  set  for  esroate  care  cf 
tie  patient. 

The  ere*  of  an  air  aabolance  consists  of  an  aircraft  cccaander.  pilot,  era*  chief 
and  aidnaa.  The  aircraft  cccnaader  is  responsible  for  all  aspects  of  tie  evacuation 
and  cast  be  thoroughly  competent  in  both  tie  nodical  sod  atriatiea  aspects  of  tie 
operations.  He  cast  be  completely  oriented  to  the  general  and  specific  medical  cissioa 
and  bare  a  thorough  knowledge  of  tbe  detail  plan  of  eracs*  :ioa.  Be  nest  also  be 
familiar  with  the  capabilities  and  the  limitations  of  the  railed  patient  treatment 
facilities  ctilized  by  the  Any  Medical  Serrice.  Pilot  personnel  attend  a  special  four 
weeks  coarse  of  instruction  entitled  “Essential  Medical  Training  for  A56EDS  Aviators". 

This  coarse  prepares  the  aviator  for  the  medical  tasks  apt;  decfsicsis  he  *ill  ecoocnter 
co  a  medical  ereccatioa  mission.  This  ere*  is  extremely  ><ell  trained,  haring  received 
formal  instruction  in  shock  and  hemorrhage,  maintenance  of  airway,  injories  of  the  head, 
chest  and  abdomen,  burns,  and  emergency  treatment  procedures. 

The  Army  Medical  Serrice  is  corrently  authorized  air  ac balance  Companies  and 
Detachments. 

The  Company  is  operationally  self-sufficient  and  is  capable  of  providing  aerated i cal 
evacuation  of  patients  from  ss  far  forward  as  tbs  tactical  situation  *111  permit, 
expeditious  delivery  of  critically  needed  medical  supplies  and  transportation  of  key 
medical  personnel  throughout  tbe  combat  zone.  The  company  consists  of  four  air  anbclance 
platoons,  each  equipped  with  six  EH-1D  helicopters.  Each  platoon,  when  augmented  fcy 
maintenance  and  airfield  service  personnel,  can  operate  in  a  separate  location.  However, 
the  dispersed  platoons  remain  dependent  upon  the  company  headquarters  for  administrative 
support. 

The  Detachment  is  sot  operationally  self-sufficieut.  in  that  it  does  not  have  a  food 
service  section  and  mast  depend  on  an  adjacent  unit  for  this  support.  This  unit  has 
the  same  capability  as  one  platoon  of  the  Company.  However,  it  has  the  distinct 
advantage  of  being  able  to  take  care  of  its  ora  administration. 

Air  ambulances  in  Vietnam  provide  both  direct  (unit)  and  general  (area)  support  to 
cosbai  forces  in  that  war-torn  country.  The  direct  support  air  ambulance  goes  with  the 
deployed  battalion  or  brigade  and  is  responsive  only  to  requests  from  that  unit.  This 
decentralized  control  permits  quick  reaction  time  but  does  not  saxiaize  the  use  of  air 
ambulance  helicopters.  Air  ambulances  controlled  at  a  higher  level  are  responsive 
to  more  units  and  better  utilization  is  therefore  attained. 

Bequests  for  an  aeroaedical  evacuation  cust  include  certain  Information  for  it  to 
be  processed  expeditiously.  This  information  will  include: 

Coordinates  of  the  pick  up  site. 

Number  of  patients  and  their  condition. 

Category  (URGENT.  PRIORITY.  ROUTINE). 

Tactical  radio  frequency. 

Other,  such  as  tactical  situation,  special  equipment  required. 
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Tbs  category  classification  is  particularly  important.  An  Urgent  classification 
means  tbit  tbs  wooded  individual  East  fee  evacuated  ismediately  in  order  to  save  life 
or  limb.  Ibis  request  aill  receive  the  quickest  response  possible  from  tie  evacuation 
edit.  The  helicopter  will  usually  be  off  tie  ground  within  three  adnates  after  tbe  air 
asbolaace  ait  has  been  notified  of  tbe  evacuation  request.  Tbe  Priority  request  is 
less  argent  and  must  be  evacuated  within  24  boars.  The  Routine  evacuation  request  sill 
be  responded  to  aithin  72  boars. 

This  system  of  classifying  patients  permits  the  headquarters  controlling  air  aabolance 
evacuation  to  egploy  its  resources  sore  effectively  and  to  sake  certain  that  air 
ambulances  are  always  available  to  evacuate  those  patients  requiring  an  Urgent 
evacuation. 

The  Vieiras  story  is  replete  with  factual  accounts  of  tbe  many  life  saving  scissions 
flown  by  the  helicopter.  It  has  been  said  that  a  soldier  acceded  in  ccafaat  in  tbe 
Republic  of  Vietnam  has  a  better  chance  of  receiving  first  class  medical  care  store 
quickly  than  a  motorist  injured  in  a  highway  accident  in  tbe  United  States.  So  injured 
soldier  in  Vietnas  Is  store  than  35  minutes  away  free  a  well  equipped  medical  facility. 
This  is  dee  to  the  rescue  helicopters  that  the  Army  first  tried  curing  the  Korean  war 
and  now  csss  in  large  ncchrrs  in  Vietnas. 

The  mortality  rate  aaong  wooded  in  Vietnas  is  the  lowest  in  recorded  history  of  arsed 
conflict.  3y  applying  classic  military  stedical  doctrines  and  utilizing  new  operative 
and  evaluative  techniques  the  following  have  been  achieved;  the  fatality  rate  among  all 
wooded  reaching  hospital  facilities  in  Vietnas  Is  2.45  as  compared  with  the  2.55  in 
Korea.  4.55  is  ®orld  Var  n.  and  8.15  in  Vorld  Tar  I. 

The  United  States  Amy  now  has  some  61  helicopters  with  medical  cre=s  flying  about 
5.000  sorties  a  math  while  evacuating  jest  over  8,000  United  States,  Third  Country,  and 
Vietnamese  wounded  per  moth.  During  calendar  year  1966.  these  61  helicopters  evacuated 
more  than  64,000  casualties  while  flying  some  33,000  combat  hours.  Approximately  255 
of  these  were  Vietnamese  patients  and  approximately  55  were  fron  other  countries.  These 
impressive  statistics  were  made  with  an  aircraft  availability  of  around  755-  There  have 
been  problems  however.  The  previous  speaker  (Major  hills)  has  alluded  to  the  najor  ones. 

Because  of  the  unprecedented  use  of  tbe  helicopter  in  this  conflict,  there  Is  an  ever 
greater  seed  for  the  cosbat  troops  to  be  aware  that  the  helicopter  does  indeed  have 
certain  limitations.  For  example,  it  can  carry  just  so  cany  patients  during  any  one 
lift,  and  this  will  be  determined  by  the  surrounding  terrain  and  clicatic  conditions. 

In  the  heat  of  combat  and  because  of  the  urgency  to  resove  tbe  wounded  fron  tbe  battle¬ 
field  this  is  soaetiaes  overlooked.  This  sane  sense  of  urgency  (and  it  is  not  icagined 
urgency)  often  leads  the  requestor  to  call  an  air  ambulance  before  the  wounded  are 
collected,  or  into  an  area  too  snail  for  the  helicopter,  or  before  that  area  is  secure. 

One  new  ices  of  equipaent  in  the  air  aabulance  units  is  being  used  to  extract  wounded 
froa  areas  inaccessible  to  the  helicopter.  Provisions  have  been  sade  for  tbe  installa¬ 
tion  of  an  internal  personnel  rescue  hoist  (Fig. 2).  This  installation  cay  be  cade  in 
any  one  of  four  positions  in  the  helicopter  cabin.  The  hoist  installation  consists  of 
a  vertical  coltiaa  extending  froa  the  floor  structure  to  the  cabin  roof,  a  booa,  and  an 
electrically  operated  winch.  Two  electrical  controls  for  the  operation  of  the  rescue 
hoist  are  provided,  one  for  the  silot,  and  one  for  the  hoist  operator.  The  pilot' s 
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control  sritch  is  located  cc  the  cyclic  control  stick  and  provides  up  and  down  operation 
of  the  hoist  as  well  as  positioning  the  boo*.  The  pilot  can  override  the  hoist 
operator’s  control.  An  electrically  operated  ballistic  charge  type  cable  cutter  is 
provided  with  two  guarded  type  switches. 

The  hoist  has  a  usable  cable  length  of  256  feet  which  is  capable  of  raising  or 
lowering  a  zaiiatm  load  cf  600  pounds.  Tie  hoist  cpciator  has  a  variable  speed  control 
for  raising  or  lowering  the  cable.  The  Bixisun  upward  speed  is  115  feet  per  minute 
when  fully  loaded. 

Another  ites.  the  forest  penetrator.  his  been  made  available.  This  anchor- looking 
device  has  three  scall  re til  seats  which  fold  down  for  the  less  injured  to  sit  on  and 
be  hoisted  up  through  the  jungle  canopy.  Per  the  core  serious  litter  patients,  a  litter 
hoisting  device  is  available.  This  gives  j  certain  amount  of  protection  to  the  patient 
while  he  is  being  hoisted  up  to  the  hovering  aircraft. 

The  hoist  is  being  used  frequently  in  Vietnaa  to  resove  the  wounded  which  would 
otherwise  take  hours  to  reaove.  In  January  1967  alone.  75  patients  were  lifted  frees 
the  floor  of  the  jungle  fcy  this  ites  of  equipment.  This  rescue  device  will  undoubtedly 
be  used  acre  and  sore  in  the  awoths  ahead.  Its  increased  use  will  require  a  greater 
reliance  on  crated  helicopters  to  protect  the  rescue  helicopter  during  its  critical  tiae 
of  vulnerability  while  staking  the  actual  rescue. 

In  Vietnam,  the  helicopter  has  beeaxe  a  vital,  almost  indispensable  decent  of  front 
line  aedical  service  and  patient  evacuation.  The  eitrerely  rugged  terrain  and  lack  of 
a  secure  road  network  has  cade  air  evacuation  an  absolute  necessity.  The  Any  Medical 
Service  helicopter  evacuation  system  has  net  the  challenge  by  developing  a  very  high 
degree  of  mobility,  flexibility  and  responsiveness  in  its  units. 

In  the  future.  Any  Medical  Service  helicopters  and  their  crews  will  continue  to 
play  a  vital  role  in  evacuating  the  wounded  fron  the  battlefield.  The  speed  of  this 
Beans  and  its  insensitivity  tc  terrain  sake  it  an  essential  tool  in  accomplishing  the 
mission  ‘To  Conserve  The  Fighting  Strength”. 


DISCUSSION 

Lt  Col  Lail  wished  to  add  to  his  own  paper  soae  up  to  date  inforaation.  The  large 
najority  of  evacuations  in  Vietnam  were  to  take  fren  any  one  site  three  or  less  litter 
cases  and  four  or  fewer  aabulant  patients. 

Wg  Cdr  Fryer  asked  for  sore  detail  in  the  definition  of  duties  of  the  four  crew 
nenbers  listed  by  Lt  Col  Lail.  In  reply  Lt  Col  Lail  stated  that  the  aircraft 
cocnander  was  a  pilot  with  specific  training  and  experience  in  the  role.  He  was  aided 
by  a  second  pilot,  a  crew  chief  who  in  fact  naintained  the  aircraft  and  flew  in  all 
cessions  in  order  to  provide  field  servicing  skills,  and  finally  an  attendant  who  was 
a  highly  trained  nedicai  first-aider. 


Pig. 2  The  UH-1  personnel  rescue  hoist 
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RESUME 


Le  rdle  du  nddecin  oilitaire  de  troupe  dans  2e  triage,  et  2a  dispersion 
des  accidentds  est  decrit  dans  les  conditions  operationelles.  Trois  degres 
de  prioritds  pour 'evacuation  sont  proposes  et  les  avantages,  et  desavantages 
de  transport  par  helicoptere  ou  par  route  sont  discutes. 

Les  principes  de  chirurgie  nilitaire  et  la  fagon  dont  ces  principes 
s’  appliquent  k  une  equipe  chirurgicale  de  cacpagne,  sont  decrit  en  bref. 
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ACUTE  CASUALTY  HANDLING 
Major  I.Capperauld,  RAMC 


1.  INTRODUCTION 

Tbs  complex  series  of  pathological  changes  triggered  off  by  wounding  are  in  a 
constant  state  of  flux  -  altering  minute  by  minute  and  hour  by  hour.  Time  is  therefore 
a  vital  factor  in  the  control  of  this  dynamic  state.  Marked  haemorrhage  leads  to 
shock,  while  handling  and  mishandling  thereafter  accentuates  this  shock  and  may  indeed 
convert  it  to  an  irreversible  state.  How  can  valuable  time  be  saved  and  yet  the 
casualty  receive  surgical  treatment  in  accordance  with  fundamental  principles?  The 
answer  to  this  depends  on  the  skill  and  experience  of  the  Regimental  Medical  Officer 
wbo  first  sees  the  casualty  and  the  surgeon  from  the  Field  Surgical  Team  who  performs 
the  first  of  a  definitive  series  of  operations,  backed  up  by  a  well  organised  and 
smoothly  functioning  system  of  evacuation.  The  main  aim  of  medical  units  in  the  field 
is  to  relieve  the  fighting  force  of  the  encumbrance  of  the  wounded  by  clearing  them 
from  the  battle  area.  This  means  however  that  the  state  of  flux  occasioned  by  wounding 
is  further  complicated  by  the  superimposition  of  the  extra  handling  and  movement 
required  by  evacuation  from  the  FTont  Line  to  the  Casualty  Clearing  Station  and  nence 
to  the  surgeon. 


2.  THE  ROLE  OF  THE  REGIMENTAL  MEOICAL  OFFICER 

Let  us  consider  the  part  played  by  the  Regimental  Medical  Officer  and  the  problems 
he  has  to  face  in  Casualty  handling. 

(i)  Casualty  Sorting 

This  aspect  requires  a  great  deal  of  experience,  clinical  acumen  and  skill.  He  has 
to  decide  quickly  on  the  extent  of  the  injuries  and  classify  them  as  serious  or  non- 
serious.  He  must  decide  on  priorities  for  treatment  on  an  established  triage  principle. 

(ii)  Casualty  Load 

If  the  numbers  of  wounded  are  very  great,  then  his  job  is  to  keep  clearing  his 
Regimental  Aid  Post  rapidly.  His  equipment  is  limited  and  his  time  valuable.  He  is 
tax»d  with  the  responsibility  of  stopping  bleeding,  ensuring  an  adequate  airway, 
splinting  fractures,  dressing  wounds  and  relieving  pain.  He  must  decide  on  priorities 
for  evacuation. 
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(iii)  Casualty  Dispersal 

He  oust  have  a  sound  knowledge  of  the  routes  of  evacuation  open  to  his  patients  and 
he  oust  decide  how  best  to  utilise  their  potential. 

In  basic  casualty  sorting  the  patients  can  be  readily  grouped  into  one  of  three 
categories. 

Group  1  Minor  injuries  which  can  be  treated  by  a  regimental  orderly  or  by  the 
patient  himself.  Treatment  may  consist  merely  of  cleansing  the  wound  with  an  antiseptic 
and  applying  an  occlusive  dressing.  The  soldier  will  be  able  to  return  to  his  unit 
immediately  end  hence  back  to  duty. 

Group  2  Patients  with  an  injury  which  will  not  enable  them  to  return  to  duty  but 
which  is  not  endangering  life  or  limb  e. g.  burns  of  the  hands  and  face,  simple  fractures 
of  the  upper  limbs.  These  will  require  treatment  in  the  Casualty  Clearing  Station  and 
the  patient  must  be  evacuated,  not  necessarily  by  the  fastest  route. 

Group  3  Major  wounds  which  will  require  an  operation  in  the  Casualty  Clearing 
Station.  Some  of  these  will  require  rapid  evacuation  to  have  surgery  performed 
urgently  on  them.  In  this  group  are  patients  suffering  from  shock  and  who  are  in 
need  of  resuscitation.  It  is  here  that  the  Regimental  Medical  Officer  faces  a  dilemma. 
Should  he  start  active  resuscitation  in  his  Regimental  Aid  Pest,  having  tried  to  halt 
the  progress  of  shock  by  stopping  haemorrhage,  splinting  fractures,  dressing  wounds 
and  relieving  pain?  By  active  resuscitation  is  meant  the  setting  up  of  an  intravenous 
drip  and  the  replacement  of  blood  loss  with  Macrodex,  Dextran,  plasma  or  blood.  How 
much  fluid  is  he  to  give  the  patient?  When  does  he  stop  giving  fluid?  Does  the  half- 
resuscitated  patient  travel  better  than  the  fully?  -  or  does  the  patient  who  has  not 
been  started  on  resuscitative  measures  at  all  travel  better  than  one  partially 
resuscitated?  What  is  the  index  to  be  used  to  show  the  return  of  circulating  volume 
to  normal? 

In  static  centres  cannulation  of  the  external  jugular  vein  and  transfusion  until 
normal  central  venous  pressure  is  reached  is  ideal.  So  too,  is  the  introduction  of 
red  cells  labelled  with  radioactive  potassium  or  chromium  and  measurement  of  the  blood 
volume  from  activity  counts.  Estimation  of  blood  loss  can  be  done  by  examination  of 
the  clothing,  but  the  modern  combat  kit  is  water  repellent  and  does  not  absorb  blood. 

Tables  have  been  devised  to  correlate  volumes  of  blood  lost  with  the  size  of  the 
hand,  a  superficial  wound  being  compared  to  the  open  hand  which  is  the  equivalent  of 
one  pint  loss,  while  the  deeper  wound  is  measured  in  terms  of  the  closed  fist,  which 
too  equals  a  pint  loss.  Pulse  rates  and  blood  pressures  can  be  misleading  as  so  many 
factors  influence  these  readings.  To  be  of  real  value  pulse  rates  and  blood  pressures 
must  be  done  as  serial  readings  for  comparison.  Replacement  of  fluid  by  more  than  35% 
of  the  normal  total  circulating  volume  (i.e.  an  infusion  of  more  than  four  pints  or 
two  litres  of  a  volume  expander  like  Dextran  or  plasma)  dilutes  the  oxygen  carrying 
capacity  of  the  remaining  blood  and  is  also  liable  to  restart  haemorrhage  which  will 
further  deplete  the  circulation  of  its  oxygen  carrying  potential.  If  the  Regimental 
Medical  Officer  does  not  resuscitate  the  patient  actively,  then  irreversible  shock  may 
supervene.  It  is  interesting  to  note  the  volumes  of  blood  used  in  the  treatment  of 
the  wounded  in  the  past.  At  the  end  of  World  War  II,  67  pints  of  blood  per  100  wounded 
was  used.  In  Korea  the  figure  had  risen  to  90  pints  per  100  and  in  Borneo  the  figure 
was  up  to  i50  pints  per  100  wounded. 
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Is  irreversible  shock  then  a  manifestation  of  the  under  transfused?  Post  eorten 
examination  of  patients  dying  of  prolonged  shock  showed  certain  cerebral  changes  and 
also  areas  of  subendocardial  haemorrhage  on  the  left  side  of  the  interventricular 
septum.  Muscle  and  hepatic  hypoxia  lead  to  the  production  of  circulating  shock- 
promoting  substances  which  may  well  prolong  shock  and  make  it  refractory.  At  what 
stage  in  this  dynamic  state  then  should  the  fight  against  shock  be  actively  commenced? 
Should  the  Regimental  Medical  Officer  resuscitate  at  once  or  should  he  wait  until  the 
case  comes  to  the  surgeon?  The  answer  to  this  depends  on  factors  which  were  previously 
mentioned,  namely  casualty  load  and  casualty  dispersal. 

If  the  Regimental  Medical  Officer  is  swamped  with  cases  then  he  will  not  have  the 
time  to  devote  his  attention  to  resuscitation  on  a  large  scale,  because  of  sheer 
numbers.  He  will  have  to  clear  his  Aid  Post  rapidly  to  make  room  for  more  casualties. 
Paucity  of  equipment  too  will  determine  his  efforts,  as  he  usually  carries  the  minimum 
of  resuscitative  fluid  since  it  is  bulky  and  weighty.  Drips  can  be  difficult  to  put 
up  under  poorly  lit  conditions  amf  with  collapsed  veins.  He  will  therefore,  under 
these  circumstances,  have  to  depend  on  Casualty  Dispersal  and  on  a  Priority  Grading 
that  will  enable  the  patient  to  be  taken  to  the  Casualty  Clearing  Station  rapidly. 

The  conventional  gradings  are  as  follows. 

Priority  I  Cases  requiring  resuscitation  and  urgent  surgery.  Asphyxia  due  to 
respiratory  obstruction,  for  example.  This  obstruction  may  well  require  relief 
before  evacuation  and  first  aid  in  the  form  of  endotracheal  intubation  or 
tracheostomy  by  the  Regimental  Medical  Officer.  Cases  of  tension  pneumothorax 
or  haemothorax  interfering  with  respiration  may  require  needling  before  evacuation. 
This  can  be  done  by  closed  system  drainage  using  a  two-thirds  empty  saline  infusion 
bag  in  reverse  as  an  emergency  method  to  remove  the  air  or  blood.  Extensive  burns 
require  rapid  evacuation  to  the  Casualty  Clearing  Station,  wrapped  if  possible  in 
polyurethane  foam.  Large  muscle  wounds  and  major  fractures  should  be  in  the  hands 
of  the  surgeon  without  delay. 

Priority  II  These  patients  require  early  surgery  and  possibly  resuscitiation, 
e. g.  perforations  of  the  gastrointestinal  tract  and  genitourinary  tract  which  are 
not  continuing  to  bleed  severely,  and  closed  cerebral  injuries  with  or  without 
increasing  loss  of  consciousness.  The  Regimental  Medical  Officer  must  ensure  an 
adequate  airway  in  these  cases  and  also  must  make  sure  that  the  correct  “coma 
position"  is  adopted  in  transit  to  the  Casualty  Clearing  Station. 

Priority  III  Includes  spinal  injuries  requiring  decompression,  and  minor  fractures 
and  miner  wounds  requiring  the  minimal  of  surgical  treatment  or  surgical  toilet. 


3.  THE  MEANS  OF  EVACUATION 

Ihe  Regimental  Medical  Officer,  having  decided  on  the  priorities,  is  then  faced  with 
how  best  tc  disperse  his  casualties  back  to  the  Casualty  Clearing  Station.  Under  ideal 
conditions  the  patient  should  be  back  to  the  surgeon  within  six  hours  of  wounding,  if 
he  is  to  get  the  best  out  of  his  surgical  treatment.  Again  in  ideal  conditions  the 
Regimental  Medical  Officer  has  the  choice  between  two  methods  of  evacuation;  the 
helicopter  or  conventional  road  transport. 
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3.1  tttiat  Do  Helicopters  Have  To  Offer? 

1.  They  provide  a  more  rapid  fora  of  evacuation  and  hence  save  time.  This  often 
means  that  it  is  possible  to  get  the  patient  to  the  surgeon  in  under  six  hours.  The 
less  time  taken  from  the  wounding  to  being  in  the  hands  of  the  surgeon  also  means  less 
time  for  the  dynamic  changes  of  trauma  to  gain  a  proper  foothold  and  become  established, 
less  time  for  shock  to  become  prolonged  and  perhaps  irreversible  and  also  less  time  for 
infection  to  establish  a  nidus. 

2.  They  provide  a  comfortable  journey,  since  there  is  no  jarring  or  bumping  which 
to  a  wounded  man  mean  pain,  shock  and  the  restarting  of  bleeding. 

3.  Their  use  allows  a  reduction  in  the  handling  of  the  patient.  The  helicopter  in 
the  ideal  situation  can  be  brought  right  up  to  the  Casualty  Collecting  Post  and  hence 
eliminates  some  of  the  handling  which  is  required  in  conventional  evacuation  by  road. 

4.  Their  use  saves  valuable  manpower  as  there  is  less  handling.  This  potential  can 
be  utilised  elsewhere. 


3.2  What  Does  Conventional  Hoad  Evacuation  Have  To  Offer? 

1.  It  is  more  time  consuming  and  more  traumatic  to  the  patient,  perhaps  tipping  the 
case  with  incipient  shock  into  fully  established  shock. 

2.  Repeated  examination  of  the  patient  is  performed  in  this  chain  of  evacuation  and 
any  deterioration  can  be  picked  up  quickly  at  the  Casualty  Collecting  Posts  or  by  the 
Pield  Ambulance  at  the  Advanced  Dressing  Station.  Attempts  can  then  be  made  to  check 
deterioration  by  giving  intravenous  fluids;  analgesics  can  be  administered;  splints 
adjusted  and  bleeding  controlled  if  it  has  restarted. 


There  is  no  doubt  which  form  of  evacuation  the  Regimental  Medical  Officer  would  choose 
for  his  patient  if  helicopters  were  unlimited.  However  if  helicopters  are  at  a  premium 
then  he  must  use  them  wisely  and  with  discretion.  Priority  I  cases  are  the  classical 
ones  which  require  helicopter  evacuation.  Even  using  helicopters  however,  the  Regimental 
Medical  Officer  still  must  decide  how  much,  if  any,  resuscitation  is  required  before 
the  patient  goes  in  one  hop  from  front  line  to  surgery,  remembering  that  no  checking 
of  bleeding  or  splinting  and  no  check  on  deterioration  will  have  taken  place  in  flight. 
This  places  a  far  greater  onus  on  the  Regimental  Medical  Officer  than  hitherto.  He  has 
the  task  of  forecasting  rapidly  tne  Immediate  future  of  a  wounded  wan  caught  in  the 
dynamic  state  of  shock  and  deciding  how  best  to  evacuate  him. 


4.  THE  CASUALTY  CLEARING  STATION 

The  second  aspect  of  Casualty  handling  starts  when  the  patient  arrives  at  the  Casualty 
Clearing  Station  rnd  comes  under  tne  care  of  the  military  surgeon  who  forms  part  of  the 
Field  Surgical  Team.  The  rest  of  the  team  is  made  up  of  5  Theatre  Sister,  8n  anae¬ 
sthetist,  a  Medical  Officer  trained  in  i excitation,  theatre  and  laboratory  technicians. 
The  task  of  the  surgeon  here  is  simple  to  state;  namely  to  save  life  and  limb  and  to 
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prepare  the  way  for  further  stages  of  surgery  to  take  place  at  base  hospital.  Unlike 
his  civilian  counterpart,  the  Army  Surgeon  has  to  operate  under  difficult  conditions 
on  patients  who  have  often  had  a  rough,  tedious  .journey  since  their  tine  of  wounding. 
They  are  often  shocked  and  in  need  of  blood.  Depending  on  the  battle  area  and  terrain, 
their  clothing  may  be  mud  soaked  or  heavy  with  sweat.  One  of  the  biggest  boons  of 
helicopter  evacuation  has  been  the  reception  of  the  case  by  the  surgeon  within  six 
hours  of  wounding.  This  valuable  time  saved  means  that  infection  has  not  had  very  long 
*to  become  established  and  is  worth  more  to  the  patient  than  any  antibiotic  umbrella 
started  by  the  Regimental  Medical  Officer  with  penicillin  and  streptomycin.  In  Borneo 
the  soldier  carried  capsules  of  tetracycline  which  he  took  if  wounded,  so  as  to  start 
antibiotic  cover  at  the  earliest  possible  moment.  It  is  doubtful  if  absorption  from 
the  stomach  after  wounding  would  allow  a  high  enough  effective  circulating  level  of 
antibiotic,  put  this  was  the  best  we  could  offer  in  the  circumstances. 


5.  MISSILE  HOUNDS 

What  are  the  principles  of  Military  Surgery  applied  to  the  wounded  soldier  by  the 
Field  Surgical  Team?  It  is  proposed  to  deal  with  missile  wounds  in  this  talk,  omitting 
burns  and  fractures  which  do  not  vary  much  from  civilian  practice.  Missile  wounds  are 
divided  into  two  groups. 

Low  Velocity  Missile  Wounds.  These  are  usually  spent  bullets,  fragments  of 
shells,  mines,  rock  splinters  and  grenades.  The  damage  done  to  the  tissues  in  this 
form  of  wounding  is  usually  confined  to  the  tract  only. 

High  Velocity  Missile  Wounds.  In  these  wounds  the  area  surrounding  the  tract 
has  been  badly  damaged  by  a  pressure  wave  set  up  by  the  passage  of  the  missile, 
which  usually  blasts  the  tissues  outwards  away  fn,*.  the  tract.  A  vacuum  is  created 
and  on  collapse  of  this  blown  out  tract,  ^ufected  uterial  from  the  skin  and  clothing 
surrounding  the  entry  and  exit  wound  are  sucked  into  the  wound.  What  may  appear  at 
a  rapid  glance,  as  a  simple  through- and-through  wound  of  a  limb  may  appear  at 
operation  to  involve  an  area  of  severe  muscle  damage  to  the  tissues  surrourding 
the  tract  larger  than  a  fist.  This  internal  blasting  causes  Intense  muscle  swelling 
and  may  lead  to  constriction  of  the  circulation  of  the  limb  distal  to  the  wound  some 
hours  after  wounding.  It  is  therefore  imperative  that  proper  decompression  be  carried 
out.  It  is  important  for  the  Regimental  Medical  Officer  if  possible  to  ascertain 
the  type  of  missile  used  in  wounding  and  pass  this  information  on  to  the  surgeon. 


6.  THE  PRINCIPLES  OF  HOUND  CARE 

In  dealing  with  the  wound  itself,  the  following  principles  are  essential  and  basic. 
They  have  evolved  through  years  of  experience  of  military  surgeons  and  often  require 
relearning  at  the  beginning  of  each  new  campaign,  when  the  bitter  lessons  of  past 
experience  have  been  forgotten. 

1.  Every  wound  is  contaminated  and  this  contamination  increases  with  the  passage  of 
time  or  with  meddlesome  interference  with  dressings  which  add  iatrogenic  infection. 

2.  Patients  should  be  resuscitated  fully  before  operation  and  additional  biood  must 
be  available  for  the  replacement  of  blood  lost  at  opr  ration  and  for  subsequent  loss 
into  dressings. 
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3.  Gas  Gangrene  is  as  infection  of  devitalised  muscle  ana  hence  anything  which 
casses  anoxia  to  the  lisb  will  encourage  its  ierelopeent.  Tight  bandages  and  badly 
applied  splints  could  lead  to  gas  gangrene.  Inadequate  excision  of  devitalised  xuscle 
leaves  a  nidus  and  if  closure  of  the  wound  as  a  primary  procedure  is  performed,  then 
the  circuastasces  are  perfect  for  the  onset  of  gas  gangrene. 

4.  Tourniquets  should  not  be  used  unless  in  a  dire  emergency  where  direct  pressure 
will  not  step  bleeding.  If  a  tourniquet  is  in  place  it  should  be  left  there  until 
facilities  for  stopping  bleedinu  surgically  are  available,  i.e.  in  an  operating  theatre. 

5.  Indriven  clothes  and  equipcent  are  dangerous  sources  of  infection  and  all  attests 
should  be  made  to  remove  thee  at  operation. 

6.  The  treatment  of  the  wound  Is  in  two  stages. 

(a)  Found  excision.  Skin  is  very  valuable  and  only  damaged  skin  is  excised.  A 
longitudinal  incision  is  cade  to  allow  exposure.  All  danaged  fat  and  fascia 
are  reaoved  and  cue  fascia  is  opened  widely  to  allow  decoepressioa  of  the  under¬ 
lying  muscle.  All  dead  auscle  is  excised  until  healthy,  bleeding,  contracting 
an  sole  is  seen.  The  tract  is  folly  explored  and  all  foreign  material,  especially 
indriven  clothing,  is  removed.  Haeaostasis  is  secured  and  the  wound  is  left  open 
to  drain.  A  roll  of  gauze  is  lightly  laid  into  the  wound-  The  skin  is  not  sewn 
up.  T be  woufed  is  then  encased  in  wool  and  dressings  and  is  often  fixed  in  a 
Plaster  of  Paris  aould.  If  it  is  a  shoulder  wound  then  a  thoraco-brachlal  plaster 
splint  is  applied.  A  leg  wound  in  a  Thomas  splint  has  this  converted  to  a  Tobruk 
splint  (a  Ttosas  splint  encased  in  Plaster  of  Paris).  Tnis  enables  the  ratient 

to  be  saved  for  the  second  stage  of  the  operation  at  the  base  hospital. 

(b)  Delayed  Primary  Suture.  This  is  carried  out  as  a  second  stage  operation  in  the 
bass  hospital  three  to  five  days  after  the  initial  wound  excision.  The  wound 
by  this  tiss  is  clean  and  the  swelling  of  the  tissues  froa  the  blast  injury  will 
have  subsided,  allowing  closure.  If  closure  is  not  possible  at  this  stage  and 
the  wound  is  clean,  a  splint  skin  graft  ctn  be  applied  to  close  the  defect. 

?.  Abdominal  casualties  should  be  retained  at  the  Casualty  Clearing  Station  for  at 
least  seven  to  ten  days  and  should  not  be  evacuated  before  this  period.  This  fact  was 
established  many  years  ago,  but  no  proof  or  explanation  for  this  appears  to  be  recorded. 

All  other  cases  travel  well  and  can  he  aoved  for  the  second  stage  of  the  operation 
within  twenty  four  hours  of  the  first  operation.  They  can  be  mo'.ed  by  road  or  by  air. 


7.  CONCLUSION 

One  of  the  new  features  of  evacuation  by  helicopter  is  that  patients  who  would 
normally  have  died  at  the  Segmental  Aid  Post  or  en  route  by  conventional  road  transport, 
nay  survive  the  short  hop  by  helicopter.  This  nay  mean  salvage  of  life  which  would 
previously  have  been  lost,  but  it  may  also  mean  the  arrival  at  the  surgeon  of  cases, 
alive,  but  too  far  gone  to  survive.  The  surgeon  faces  the  d.Kficult  decision  with  such 
cases,  as  he  may  spend  too  much  of  his  valuable  time  on  one  hopeless  patient  when  he 
could  be  doing  work  on  cases  which  will  survive  with  treatment.  The  decision  is  clear 
but  difficult. 
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Helicopter  evacuation  is  s  great  advance  both  for  the  aonnded  ran  and  for  tbe 
Medical  Officers,  *ho  cone  to  depend  cpon  then.  Scae  concepts  in  casualty  handling 
retpire  second  thoughts  abes  considering  their  ose.  end  tine  and  experience  alone  can 
provide  the  best  answers. 


DISCUSSION 


Tbe  session  cheirxaa  proposed  that  disenssioo  on  this  paper  should  be  deferred  until 
after  the  next  presentation,  that  by  H  Cdr  Brora.  BAP. 


no 


RESUME 


L*  auteur  read  cospte  icA  da  fruit  de  ses  experiences  eo  tant  one 
Cnirurgien  Consultant  dans  les  Hopitaux  Militaires  q’  Aden  ou  blesses 
civils  et  nilitaires  fares t  traitds  an  cours  des  operations  de  Radfac 
en  1964  et  des  activites  terroristes  des  sois  snivaats  dans  la 
Federation  d*  Arable  du  Sud. 

En  oe  qui  conceme  le  traiteaent  des  blessares  csusees  par  des 
aissiles.  il  rappellera  les  princlpcs  de  base  de  la  reanisation  et  des 
soins  a  dormer  aux  plaies,  et  soulignera  la  valear  des  transfusions 
et  des  sutures  priaaires  differees. 

II  exposera  les  avantages  et  les  probleaes  de  1' evacuation  adrienne, 
ainsi  qne  J.eur  rapport  avec  les  divers  besoins  du  patient  et  da 
cnirurgien. 
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THE  RECEPTION  OF  AIR  EVACUATED  CASUALTIES 
Wg  Cdr  R.P.  Brora.  FRCS.  RAF 


It  is  with  great  pleasure  that  I  have  the  honour  to  offer  to  this  Symposium  ny  ora 
consents  on  casualty  evacuation  fay  helicopter,  speaking  as  a  general  surgeon  responsible 
for  their  fnrther  hospital  care,  and  in  cany  cases  for  their  initial  treatment  also. 

Much  of  ay  material  must  overlap  with  that  already  presented  by  ay  nodical  colleagues 
in  the  Army  and  the  Royal  Navy.  The  co-operation  between  these  three  ares  of  the 
British  Areed  Forces  was.  and  is.  very  close  in  South  Arabia  whether  working  at  the 
same  jobs  or  performing  different  parts  of  the  same  task. 

Aden  and  its  hinterland  has  always  been  one  of  the  world’ s  trouble  spots.  To  endemic 
tribal  rivalry  and  sporadic  warfare  have  been  added  national  disharmonies.  Such  a 
combination  of  circumstances  led  to  the  unrest  of  tribes  in  the  Radfan  area,  in  1964. 
which  has  continued  with  the  Nationalist  terrorism.  This  area  of  mountains  and  rocky 
valleys  lies  about  50  ailes  North  and  East  of  Aden  and  is  approached  via  a  single 
tarz&ced  road,  which  at  that  time  was  not  complete.  Good  communications  are  thus 
extremely  difficult  and  by  narrow  tracks  only,  totally  unsuitable  for  wheeled  transport 
upon  which  the  Army  generally  relies  for  support  and  supply.  For  this  reason,  ground 
caapaigns  in  the  past  have  been  impossible  and  the  Royal  Air  Force  has  policed  the  area 
from  the  air. 

However,  the  advent  of  the  helicopter  has  given  the  Army  nobility.  It  is  in  its  role 
as  an  air  ambulance  that  we  are  concerned  in  this  session.  Air  Transport  of  casualties 
was  well  established  by  the  end  of  World  War  II  using  conventional  aircraft.  22,000 
cases  were  flora  from  Normandy  to  the  United  Kingdom  in  the  3  months  after  D-Day  for 
hospital  treatment.  After  collection  by  read  in  France  they  arrived  at  airfields  in 
Wiltshire  and  were  moved  by  road  again  to  adjacent  service  hospitals  or  by  rail  for 
wider  dispersal.  In  these  circumstances  the  cases  received  at  Hosptials  in  UK  should 
not  have  required  urgent  resuscitation  (since  they  should  not  have  been  loaded  in  the 
first  instance).  Severe  sucking  chest  wounds  and  patients  who  had  had  exploratory 
operations  fo  the  abdomen  were  excluded,  seing  retained  at  more  forward  surgical  centres. 

The  chain  of  care  was  thus  stretcher  party  to  Regimental  Aid  Post,  for  primary  first 
aid.  and  thence  to  an  advanced  dressing  station  and  to  a  casualty  collecting  station 
which  functions  as  a  surgical  unit  since  it  is  linked  with  field  surgical  and  trans¬ 
fusion  teams.  Farther  moves  to  base  areas  are  required  later.  In  general  the  early 
moves  are  by  ambulance,  the  later  by  road,  rail  or  air.  The  principles  underlying  this 
organisation  can  be  stated  as  bringing  medical  care  to  the  injured,  as  far  forward  as 
is  practie  ble  in  the  circumstances  at  the  time,  principles  enunciated  by  John  Hunter 
and  Larrey.  The  helicopter  has  altered  the  emphasis  and  now  it  is  possible  to  bring 
the  casualty  to  the  established  medical  centre  -  that  is,  to  the  base  hospital  outside 
the  area  of  immediate  hostilities.  The  distances  that  are  acceptable  ore  measured  as 
before  in  time  and  not  in  miles. 
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In  Aden  there  are  two  Service  hospitals  both  staffed  by  the  {loyal  Air  Force,  one 
adjacent  to  the  cain  air  base  at  JOttrcaksar.  the  other  about  seven  ciles  away.  There 
is  also  a  large,  well  equipped  civilian  hospital  for  local  nationals.  Helicopters  can 
land  close  to  each  of  these  three  hospitals. 

The  incidents  resulting  in  casualties  are  sporadic  and  frequently  at  dusk  or  at 
dawn.  All  types  of  aissile  injury  art  seen  from  landmines  to  saall  arms  fire,  and  from 
aort&r  shelling  and  grenade  attacks  on  scattered  ailitary  outposts.  At  such  points 
there  are  only  a  few  serviceaen  and  aedical  care  will  be  the  responsibility  of  an 
orderly,  and  be  or  coarades  will  carry  out  first  aid  Measures  and  seek  assistance.  A 
helicopter  will  be  dispatched  on  the  receipt  of  a  radio  message  requesting  aedical  help 
and  generally  a  aedical  officer  will  accoapany  it.  The  machines  used  are  the  saall 
Scout  helicopters,  the  larger  Wessex  and  the  twin-rotor  Belvedere,  and  occasionally  a 
conventional  aircraft,  the  Twin  Pioneer. 

The  points  I  wish  to  caphasise  are  that  casualties  aro  picked  up,  usually  at  the 
site  of  an  Incident,  with  the  ainioua  of  delay,  if  still  under  fire,  after  minimum 
first  aid.  They  ray  not  have  been  seen  by  any  aedical  officer.  Their  condition  on 
arrival  at  our  hospitals  depends  entirely  upon  the  nature  of  their  injuries  and  the 
time  lag  since  the  accent  of  injury,  taken  in  conjunction  with  the  first  aid  measures 
instituted  in  the  short  tine  available. 

The  essence  of  the  probles  lies  in  the  speed  at  tnich  evacuation  is  possible.  In 
civilian  road  accidents  the  aim  is  to  call  the  ambulance  and  race  the  patient  to 
hospital.  In  ailitary  operations  this  ideal  is  not  always  possible  although  it  could 
be  organised  at  the  expense  of  other  flying  commitments.  If  it  cannot  be  guaranteed, 
then  forward  aedical  services  are  still  necessary  to  save  life  and  to  prevent  the  onset 
of  shock  by  starting  measures  of  resuscitation  in  the  field.  The  wounded  travel  well 
if  despatched  shortly  after  injury  and  a  rapid  flight  brings  them  to  hospital.  But 
once  a  delay  has  occurred  then  a  pause  to  set  up  an  intravenous  infusion  is  tine  well 
spent,  and  a  stop  at  a  forward  aid  post  is  preferable  to  immediate  evacuation. 

The  flight  duration  to  Aden  is  about  35  minutes.  I  believe  it  to  be  true  that  no 
patient  is  unfit  to  travel  b7  helicopter,  just  as  no  casualty  is  unfit  to  be  placed 
on  a  stretcher.  Moving  a  patient  requires  care,  and  injuries  (for  example  a  broken 
spine)  must  not  be  aggravated.  A  casualty  cannot  be  left  where  he  is,  without  care  at 
all. 

First  aid  measures  to  save  life  or  to  avoid  losing  a  life  unnecessarily  must  be 
taught  to  all  ranks.  There  are  only  a  few  situations  where  the  care  received  affects 
the  eventual  outcome,  but  these  must  take  precedence  over  all  other  aspects  of  treatment. 

1.  Controlling  major  haemorrhage.  Torrential  bleeding  internally  in  chest  or  abdomen 
may  well  be  fatal.  No  first  aid  measure  is  effective  and  immediate  transfer  to  hospital 
gives  the  only  hope  of  survival,  with  early  surgery. 

For  bleeding  from  soft  tissue  injuries  of  the  limb,  direct  pressure  at  the  site,  using 
the  field  dressing  tied  firmly  in  place,  is  preferable, to  the  use  of  a  tourniquet.  If 
blood  soaks  through  a  new  pad  is  added  to  the  outside  of  the  original  one.  If  conditions 
permit,  the  accurate  placing  of  a  haemostat  on  the  vessel  may  help  but  some  form  of 
sterile  swabbing  and  good  lighting  is  required  to  avoid  injury  to  adjacent  structures. 


The  saae  applies  to  wound-packing  with  through  and  through  sutures,  but  this  is 
preferable  to  the  use  of  the  tourniquet  and  say  well  nake  the  flight  to  hospital  less 
hazardous. 

I  doubt  if  there  is  any  place  for  the  tourniquet  except  in  the  first  moments  after 
injury  whilst  dressings  are  being  applied,  or  to  afford  firm  pressure  over  a  field 
dressings.  Certainly  tc  transport  a  casualty  for  any  tine  with  one  in  position  is  to 
imperil  the  liab.  Where  I  have  admitted  casualties  with  tourniquets  in  place,  releasing 
then  has  not  resulted  in  catastrophic  haemorrhage.  There  is  little  opportunity  to  care 
for  a  patient  in  a  helicopter  and  there  is  an  argument  t,nere  for  placing  the  tourniquet 
in  position  to  be  tightened  in  an  emergency,  but  other  measures  are  preferable  to  control 
bleeding  before  departure.  In  the  dangerous  injuries  at  the  root  of  the  limb,  tourniquets 
cannot  be  used  anyway. 

2.  7 he  sucking  chest  vornd.  This  oust  be  closed  at  the  earliest  possible  moment.  Air 
entry  into  the  open  chest  wall  is  prevented  by  fixing  a  field  dressing  in  place  at  once, 
and  leaving  it  undisturbed.  These  patients  travel  well  once  the  leakage  is  controlled 
and  respond  well  to  early  surgery,  provided  major  structure  in  the  chest  are  not  injured. 

3.  The  maintenance  of  a  free  airvay.  This  is  possibly  the  major  hazard  to  the  life  of 
a  casualty  suddenly  lifted  and  transferred  as  an  emergency.  Blood  and  mucus  in  the 
throat,  vomit  or  foreign  bodies  such  as  dentures,  or  the  tongue  falling  back  will 
suffocate  the  unconscious  patient  who  cannot  clear  his  own  airway  by  coughing  even  if 
the  original  wound  bleeding  is  relatively  trivial  (eg  a  facial  fracture  with  nose 
bleed  and  concussion).  The  obstruction  must  be  cleared  before  loading  and  the  patient 
laid  prone,  the  face  projecting  beyond  the  canvas  of  the  stretcher  and  the  forehead 
supported  by  bandages  between  the  handles.  Thus  blood  and  secretions  can  drain  away 
and  the  tongue  does  not  fall  back.  In  the  obstructed  patient  death  can  follow  within 
minutes,  even  at  the  door  of  the  hospital. 

4.  Measures  for  resuscitation.  Obviously  some  form  of  medical  training  is  necessary 
to  set  up  an  intravenous  transfusion,  but  I  do  not  believe  that  it  should  always  wait 
upon  the  arrival  of  a  medical  officer.  A  medical  orderly  can  be  trained  for  this  duty. 

In  Aden  we  used  reconstituted  plasma  rather  than  dextrin  to  avoid  interfering  with 
subsequent  blood  grouping  and  cross  matching.  Using  small  pools  of  plasma  in  drying, 
the  risk  of  transmitting  jaundice  is  much  less,  and  acceptable. 

The  use  of  blood  in  the  field  was  advised  against.  The  time  delay  between  injury 
and  admission  to  hosptial  was  not  such  that  anaemia  was  a  major  hazard  provided  a 
plasma  expander  was  used.  A  medical  officer  was  not  always  available  and  mistakes  in 
grouping  and  cross-aatching  could  not  be  excluded,  offering  a  further  hazard  to  Mfe 
with  little  gain. 

However  there  is  no  doubt  in  my  mind  that  patients  travel  better  and  arrive  in  a 
more  satisfactory  condition  and  are  ready  for  operation  earlier  If  plasma  is  given 
as  early  as  possible  after  injury  and  continued  during  evacuation.  Normal  saline  is 
a  poor  alternative  and  its  effect  short-lived. 

It  is  not  always  possible  to  administer  to  patients  during  flight,  and  if  they  travel 
in  a  pannier  attached  to  the  skids  of  the  Scout  helicopter  it  is  impossible.  For  the 
future  1  believe  that  this  factor  should  be  taken  into  account  in  alloting  helicopters 
to  the  task  of  air  evacuation. 
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Oral  fluids  are  contraindicated  in  all  cases  who  are  expected  to  require  surgery 
and  anaesthesia.  Sucking  ice  or  a  moist  rag  aay  provide  comfort  however.  In  hot 
cliaates  the  relative  dehydration  of  those  exerting  theaselves  aggravates  the  physio¬ 
logical  stresses  of  injury  and  makes  fluid  replacement  even  lore  urgent. 

I  do  not  need  to  dwell  on  the  other  aeasures  taken  in  the  field  to  help  the  wounded. 
Fractures  are  splinted,  noraally  only  ainiaal  fixation  is  required  such  as  a  sandbag 
or  a  wire  splint  to  prevent  accidental  aoveaent.  Tetanus  toxoid,  penicillin  and  aorphine 
are  given  to  all  cases  alaost  routinely  and  I  have  no  experience  of  tetanus  infection. 
Burns  are  covered:  The  Aray  has  provided  sterile-packed  polyurethane  foaa  sheets  for 
fixing  as  transport  dressings.  The  difficulty  lies  in  having  them  available  at  the 
point  of  injury  since  the  Battalion  aid  post  is  generally  by-passed  en  route  to  hospital. 
The  cleanest  material  available  should  be  utilized  as  a  temporary  cover  to  protect  from 
the  dust  and  dirt  thrown  up  by  the  rotor  blades  of  the  helicopter.  Borns  travel  well 
before  the  onset  of  shock,  and  an  early  start  to  resuscitation  should  be  made,  again 
giving  intravenous  plasma. 

Documentation  should  be  very  simple  if  casualties  are  being  admitted  virtually 
direct  for  definitive  care,  since  a  further  move  is  unlikely  from  the  base  hospital 
until  they  are  convalescent.  Their  own  identity  card  records  their  personal  details 
and  the  field  injury  card  need  only  indicate  time  and  cause  and  severity  of  injury 
and  whether  aorphine  or  other  drugs  have  been  given.  In  general,  in  the  circumstances 
we  worked  in  in  Aden  we  seldoa  needed  the  details  this  document  provides. 

The  conditions  fo  the  flight  itself  seems  to  have  little  effect  on  the  state  of  the 
patient  on  arrival  at  hospital.  I  have  already  commented  that  in-flight  care  may  have 
to  be  minimal  but  if  the  flight  duration  is  only  20  to  30  minutes,  this  must  be 
accepted.  However  pre-flight  preparation  or  an  intermediate  stop  at  a  Battalion  aid 
post  say  be  preferable  to  the  longer  dash  straight  to  hospital  (if  the  patient’ s  con¬ 
dition  is  serious).  The  time  from  injury  is  probably  the  determining  factor  on  the 
need  for  resuscitation  measures.  If  this  has  already  exceed  4  hours,  a  slightly 
longer  delay  to  start  a  transfusion  is  better  than  immediate  evacuation. 

The  knowledge  that  proper  hospital  care  with  all  the  facilities  of  a  civilised 
community  are  available  a  few  minutes  away  by  air  is  a  major  help  for  morale  and  there 
is  no  doubt  that  the  helicopter  is  the  ideal  ambulance  for  war  casualties  and  that 
medical  care  should  be  planned  around  its  use.  In  World  far  II  the  use  of  supply 
aircraft  for  air  evacuation  of  casualties  was  generally  subordinate  to  their  other 
roles  as  freight  or  transport  planes.  The  air  evacuation  of  casualties  is  a  vital 
factor  in  any  battle  and  not  a  luxury.  It  is  an  essential  part  of  the  planning  task, 
and  in  my  view,  aircraft  or  helicopters  should  be  allocated  for  this  task  alone  as  air 
ambulance  squadrons  under  the  control  of  the  Medical  Staff.  This  should  bring  an  end 
to  conflict  between  Field  Commanders  and  the  Medical  Branch  in  assessing  priorities. 

The  advent  of  the  small  support  helicopter  such  as  the  Scout  or  the  Wessex  makes  this 
feasible,  whereas  tying  a  Dakota  to  this  work  was  unacceptable. 

f 

If  a  base  hosptial  is  to  receive  acute  casualties,  various  planning  and  design 
points  must  be  considered.  The  helicopter  landing  area  should  be  close  enough  to  avoid 
the  use  of  ancillary  transport,  but  at  the  same  time,  the  ward  areas  should  be  protected 
from  noise  and  dust.  The  hospital  reception  area  must  be  large  enough  to  permit  the 
resuscitation,  sorting  and  emergency  care  of  multiple  acute  casualties,  snd  with  all  the 
necessary  equipment.  In  a  permanent  establishment  this  can  be  diverse  and  complex. 
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Consideration  should  be  given  to  the  design  of  stretchers:  they  should  be  suitable 
for  air  transport  and  stowage,  designed  to  fit  in  aircraft  bays  but  also  suitable  for 
hospital  use  to  avoid  repeatedly  moving  the  patient,  in  particular  they  should  be  suitable 
for  use  in  a  Radiographic  Unit  and  not  be  opaque  to  X-rays. 

The  advantage  of  working  at  fixed  bases  are  many.  The  standard  of  care  that  is 
possible  is  higher  and  at  the  same  time  it  is  economical  of  medical  and  technical  man¬ 
power. 

It  is  not  ray  purpose  to  discuss  the  later  surgical  treatment  of  war  casualties  at 
any  length  but  to  emphasise  that  all  our  experience  has  shown  that  wounded  excision 
followed  by  delayed  primary  closure  4-5  days  later  is  as  effective  today  as  it  was 
in  1945  and  in  1918.  The  major  advances  in  surgery  over  the  last  25  years  such  as 
operations  on  major  vessels,  the  use  of  the  artificial  kidney,  the  care  of  burns  in 
the  acute  shock  phase,  chest  and  neuro-surgery  and  so  on  -  all  have  been  dependent 
upon  expert,  accurate  ancillary  services  in  laboratories,  radiological  departments  and 
good  anaesthesia.  If  we  are  to  offer  these  advances  to  those  injured  in  war,  then  early 
efficient  routine  evacuation  to  sophisticated  fixed  medical  centres  is  essential.  The 
helicopter  has  made  this  possible. 
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DISCUSSION 


Wg  Cdr  Eley,  commenting  on  the  remarks  about  blood  grouping  and  cross  matching,  asked 
why  it  was  not  general  for  service  personnel  to  carry  their  relevant  data  on  identity, 
discs,  fg  Cdr  Brow*!  replied  that  in  all  services  of  which  he  was  aware  the  risk  of 
error  in  the  initial  grouping  or  subsequent  incompatibility  for  other  reasons  was  of 
such  magnitude  that  grouping  and  matching  after  injury  could  not  be  dispensed  with. 

Air  Cdre  Yertury  stated  that  improved  techniques  were  being  tried  and  that  blood  group 
data  were  to  be  recorded  on  identity  cards  in  the  near  future,  although  he  agreed  that 
subsequent  field  tests  should  be  carried  out  whenever  possible  before  bloot’  vas  ad¬ 
ministered.  Wg  Cdr  Eley  disliked  the  idea  of  data  recording  on  the  identic  card  and 
felt  it  essential  to  record  such  inforaation  on  a  disc  or  plaque  worn  round  the  neck  or 
on  the  wrist.  Cspt  Buckley  commented  that  US  Army  personnel  have  blood  group  and  Rh 
type  recorded  on  identity  tags.  Capt  Mattox  stated  that  in  spite  of  such  data,  it 
was  practice  in  Vietnam  to  use  only  group  0,  low  Rh  titre  blood  for  immediate  transfusion 
if  cross-matching  was  not  possible.  Wg  Cdr  Brown  agre-.  d  with  this  practice,  which 
had  been  used  in  Aden. 

Col  Ihierschniann  expressed  anxiety  at  any  suggestion  that  the  use  of  the  field  medical 
record  card  might  be  dispensed  with  in  conditions  where  immediate  casualty  evacuation 
to  base  areas  was  possible.  In  particular,  this  document  was  invaluable  where  casual¬ 
ties  of  one  nationality  were  transferred  to  the  care  of  medical  personnel  from  another 
nationality.  Col  Neel  agreed  that  a  modest  amount  ?f  information  was  essential.  The 
first  medical  orderly  to  attend  the  casualty  should  initiate  the  card,  but  in  practice 
this  was  often  deferred  until  the  case  arrived  at  a  hosptial. 

Brig  Gen  Luusehner  commented  on  the  number  of  types  of  stretcher  or  litter  in  use,  and 
Col  Cody  added  that  at  Anglo/US  bilateral  trials  which  he  had  just  attended  incompati¬ 
bility  between  British  stretchers  and  US  helicopters  was  a  serious  problem. 

Considerable  debate  on  the  shortcomings  of  current  stretchers  followed,  and  it  became 
clear  that  much  work  was  needed  before  such  incompatibilities  could  be  overcome.  Col 
Neel  pointed  out  that  there  could  readily  arise  in  field  conditions  serious  logistic 
problems  with  shortages  of  stretchers  either  at  base  areas  or  in  forward  units.  Wg 
Cdr  Brown  urged  development  of  a  stretcher  of  stacking-basket  type,  cheap,  disposable 
perhaps  and  compatible  with  the  concept  of  minimum  handling  of  the  patient.  To  this 
end  such  a  device  should  be  acceptable  in  all  stowages,  translucent  to  X-rays,  suitable 
for  prone  or  supine  nursing  etc. 

£ 

Wg  Cdr  Fryer  asked  about  experience  of  the  values  of  external  carriage  of  casualties 
in  ‘panniers’ .  Col  Neel  stated  that  they  would  be  unacceptable  to  the  US  Army  who 
based  their  casualty  handling  procedures  on  a  mandatory  requirement  for  en  route  access. 
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SOW  XIV 


A  portable  ippinits  for  tie  sq®!j  of  hiji  pressure  oxsita  is  described, 
is  mads  cp  of  parts  comallr  cs©3  is  aircraft. 
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U.V  IKSALATLUE  POBTATIF  D"  OXYCEXE 
Lt-Col-A-Lmdrain.  SAP.  MC 

Les  bellcopteres  de  It  Force  Zierienne  Beige  oat,  eatre  art res  missions.  cells  de 
porter  s scours  a.  toot  accidents  grave  se  tronvaai  i  tn  en  droit  difficile* cot  accessible, 
principal  east  ea  ser  on  ea  aontagne. 

11  est  important  one  1*  4qcipe  de  secoors  alt  a  sa  disposition,  ontre  ne  tronsse  de 
soins  argents,  an  inhalatenr  d’  oxrgene  cpi  peraerte  on  trai  sent  r£ininateur. 

Cn  systce*  particolierement  ict&essant  a  ite  conga  et  mis  ca  point  a  la  Force 
Africans  Beige.  II  s'  agit  fftet  caisse  nstalliqpe  contenant  one  boateille  d'  oiyges-. 
emprise  a  450  psi.  sa  regalxtesr  d*  avion  D2  on  #K17,  cn  etspe  classiqne.  Dans  la 
chenille  da  masque  est  insures  cae  valve  de  Bams  destines  a  sepprirer  1*  iriivfe 
ffoijiiai  sssps  pendant  1*  expiration.  Le  pci ds  total  de  1‘appereil  est  de 
10  Sga  (PIg.1  et  2). 

Sar  le  face  snperienre  rocs  trenvons  le  rdgnlatesr.  la  vanne  d'oavertnre,  le 
macoaetre  indignant  la  pression  exist  tot  dans  la  fcosceille.  1’  indicatetir  de  debit, 
le  boaton  de  snrpressien. 

Le  lev’er  de  dilution  feme  1’  entree  d’  air  aebiint.  Df  autre  cote  se  troave  la 
Tacne  de  remplissage  et  un  joint  persetta at  le  rerplissage  a  partir  d’me  source 
d’  oxygen e  a  haute  pression. 

Dans  la  petite  cassette  centrale  se  fcronve  le  masque  classiqpe  et  sa  chenille,  dans 
iaquelle  a  4te  incorpo rde  me  valv*  de  Burns  destin^e  a  suppriser  toute  arrivde 
d'  oxygeae  pendant  1*  expiration. 

La  source  d’ oxygeae  est  me  bouteille  de  8  litres  supportast  une  pression  de 
450  psi.  Une  valve  de  securite  espeche  toute  surcharge. 

Tonies  ces  pieces,  a  I’  exception  de  la  valve  de  Burns,  sont  d’  origine  nilitaire. 

Le  nontage  de  1’  cppweil  ne  prdsente  aucune  difficult^  et  pent  etre  realise  dans  un 
atelier  de  aaintenance  d’ mitd. 

La  sacoeuvre  de  1’ appareil  est  siople  et  peut  etre  executee  ccrrectenent  par  toute 
personne,  nese  peu  initie'e. 

La  surpression  donne'e  par  le  rdgulateur  est  d’  environ  15  cent,  d'eau;  1’ appareil 
fonctionne  autoeattqueaent  si  le  patient  ne  respire  pas.  La  valve  de  Bums  laisse 
passer  l’oxygfene  vers  le  Basque  aussi  longteaps  que  la  pression  de  V  air  alv&laire 
n'dgale  pas  celle  ddbit^e  par  le  rigulateur;  an  nonent  de  legalisation  de  ces 
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pressions,  le  diplacecect  d*tne  aeabraoe  coups  l'aniry  (Foxygene;  1*  dla^ticite 
tboraciqoe  prorogue  one  expiration  qui  oarre  la  scur-ape  d*  expiration,  do  aasqae. 

V  expiration  iemiale  et  la  prsssioa  palrSoncire  etanl  ixwbfe.  la  ralve  Ta  d&iter 
de  l’oxy  kc  en  sarpression.  errant  ainsS  ca  rythee  respiratoire  artificiel.  La 
fr^qpence  de  ce  rrthae  est  reaction  de  la  capacity  pnlaonaire  et  de  la  sarpression. 
L*  srparsil  est  coop]  pear  sc  rrthae  resr-iratoire  d*  enTiron  15  soaTemests  par  ainnte. 

II  Ta  de  sol  qpe  les  roles  aeri cones  dolTent  etre  litres  sirxo  cne  aspiration 
prlalable  s'  iapose.  La  ralTe  de  Bans  Smel  on  bruit  rytfcc*  tris  rapide  es  cas 
d*  obstruction  des  roles  respiratoires.  L*  esp ace  sort  da  *as<pe  saintieat  as  taax 
coareoable  d*  »c  hydride  carbooiqae  poor  aaintealr  one  excitation  saffisante  da  centre 
respiratoire.  La  reserve  d’arjgbne  r.*t  de  ringt  alsntes.  an  debit  zaiinar. 

L*  apparel!  est  l&er,  staple  «  xanier,  ais^  a  recharger,  sa  security  est  totale. 
La  construction  et  1’  entretien  *out  staples  et  sont  dans  les  possibility  des  bases 
a^ri  cones.  Toates  les  unites  i^orriotes  de  la  Force  Aerisme  Beige  en  sont  dotees. 
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I  t  Cylinder. 


124 


KESU1E 


L*  organisation,  et  2e  coatrflle  operatiocnel  des  sendees  d’ evacuation 
per  a^licoptert  sent  d is cates,  et  des  examples  de  probleaes  rencontres 
scat  tires  de  1* experience  ec  Sod  Arable  et  Borneo. 

Le  rOle  vital  ds  1*  infimier  de  coape  gnie  dans  ies  premiers  soins  des 
aalades  dans  c?s  conditions,  est  so-ilign£  et  1’  organisation  des  serrices 
de  soles  cbirargicaax  est  indicate. 


BELICOPTEX  CASUALTY  EVACUATION 


Lt  Cal  A.  M.  Ferrie,  RAMC 


Even  before  the  end  of  the  second  world  war  air  evacuation  was  being  increasingly 
used  to  get  the  wounded  well  clear  of  the  battle  zone.  Experience  since  1945  has  clearly 
demonstrated  that  air  evacuation  is  the  aethod  of  choice  in  casualty  transportation  and 
can  be  used  in  the  battle  zone  as  well  as  in  the  wore  rearward  areas. 

The  increased  speed  of  air  evacuation  over  any  other  for*  of  casualty  transportation, 
allows  the  serious  casualty  to  he  taken  rapidly  to  the  surgeon  and.  as  a  result,  has 
saved  *sny  lives 

The  increased  use  of  the  helicopter  by  the  fighting  troops  for  deployment  has  Meant 
that  they  are  no  longer  dependent  on  roods  for  movement  or  supply  and.  as  a  result,  the 
helicopter  in  these  cases  is  the  only  Method  of  casualty  evacuation  available. 

The  sobility  of  modern  warfare  is  depending  nore  on  air  movement  and  less  on  icotor 
transportation.  If  casualty  evacuation  is  to  be  successful,  it  must  conform  and  utilise 
the  helicopter.  The  increased  cost  and  overheads  of  the  helicopter  can  be  to  soxe  extent 
offset  by:- 

Reduction  in  motor  ambulances  needed,  because  of  the  increased  speed  of  the  helicopter. 

Reduction  in  medical  Manpower  needed,  as  the  helicopter  to  a  large  extent  replaces 
the  stretcher  bearer  and  eliminates  most  of  the  intervening  medical  posts  between  the 
infantry  and  the  surgeon  which  were  previously  necessitated  hy  road  casualty 
evacuation. 


AVAILABILITY  OF  AIRCRAFT 

The  British  Brigade  has  at  the  present  time  few  helicopters  within  its  organisation. 
It  has  a  Brigade  Flight  of  six  helicopters,  each  of  which  can  carry  two  stretcher  cases 
in  external  pods  and  one  stretcher  internally.  In  addition  each  Battalion  cr  Artillery 
Regiment  within  the  Brigade  has  its  own  flight  of  three  light  helicopters.  These 
helicopters  can  carry  two  stretcher  cases  in  external  panniers. 

Where  the  operational  situation  so  dictates  larger  helicopters  are  made  available  tc 
support  the  Brigade.  Tnese  aircraft  are  supplied  either  by  the  Royal  Air  Force  or  by 
the  Royal  Navy. 
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CONTROL  OP  CASUALTY  EVACUATION 

With  this  mixture  of  helicopters  both  in  type,  size,  and  3onrce  of  supply,  casualty 
evacuation  is  controlled  centrally  fro*  an  Air  Operations  Centre  at  Brigade  Headquarters. 
Notification  of  casualties  is  aadc  by  Battalions  to  Brigade  Headquarters  who  are  respon¬ 
sible  for  tasking  aircraft  for  casualty  evacuation.  This  say  be  done  in  three  ways: - 

(a)  By  seeding  &  helicopter  forward  frow  the  rear  Brigade  area  to  collect  the 
casualty. 

(b)  When  the  brigade  ares  is  .large,  by  tasking  a  helicopter  which  is  already 
deployed  in  the  forward  area. 

(e)  By  diverting  a  helicopter  which  is  airborne  on  another  task. 

When  considerable  distances  are  involved  all  three  systews  say  be  used. 

Where  larger  formations  are  involved,  such  as  a  Division,  this  in  turn  has  an  Air 
Operations  Centre  for  tasking  the  aircraft  under  its  direct  control. 

This  system  meets  most  of  the  criteria  for  efficient  utilisation  of  the  helicopter 
effort. 

(a)  The  tasking  of  aircraft  is  controlled  fro*  the  army  headquarters  which  is 
directing  the  battle. 

(b>  The  highest  priority  tasks  can  receive  urgent  helicopter  backing  to  the  detriment 
of  less  urgent  tasks. 

The  fault  from  the  doctor*  s  point  of  view  however,  is  that  he  has  only  indirect 
control  over  the  transportation  of  casualties  and  therefore  of  medical  evacuation. 

In  addition,  the  time  when  serious  casualties  occur  is  usually  the  time  when  urgent 
troop  movement  or  resupply  are  required  by  the  forward  troops. 


RADFAN  AND  BORNEO  EXPERIENCE 

The  two  most  recent  operations  or  police  actions  in  which  the  British  Army  has  been 
involved  ,ere  the  Radfan  (in  the  Aden  territories)  and  Borneo.  In  both  cases  much  of 
the  troop  movement  and  supply  was  by  air,  and  casualty  evacuation  had  of  nec  jssity  to 
be  by  air  also. 


RADFAN 

In  the  Radfan  the  main  area  of  operations  was  within  50  -  80  miles  of  Aden  and 
consisted  of  desert  and  mountainous  terrain.  There  were  no  roads  suitable  for 
ambulance  cars. 

Troops  deployed  basically  as  battalions  to  control  an  area  by  occupying  strong 
points.  Having  cleared  one  area  they  moved  on  to  a  new  area,  usually  by  night. 
Sometimes  the  infantry  moved  on  foot,  sometimes  they  were  carried  by  helicopter. 
The  battalions  were  reasonably  concentrated  with  outlying  pickets  or  companies. 
Behind  the  battalions  was  a  main  base  about  10  miles  to  the  rear  which  had  an  air¬ 
strip  for  fixed  wing  aircraft. 
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Helicopters,  by  using  the  lie  of  the  land  and  such  rock  cover  as  was  available,  were 
able  to  provide  close  support  to  the  battalions.  Helicopter  landing  zone?  we~e  no 
problea  except  occasionally  in  mountainous  terrain,  but  even  here  they  were  able  to 
load  at  the  hover. 

Due  to  lack  of  cover,  casualties  usually  had  to  be  carried  back  a  few  hundred  yards 
out  of  the  direct  line  of  fire  before  they  were  loaded  onto  a  helicopter.  They  were 
then  flown  to  the  main  base  where  a  medical  section  of  the  Pield  Ambulance  was  situated. 
The  further  50  miles  to  hospital  in  Aden  was  normally  flown  by  fixed  wing  aircraft. 


BORNEO 

In  Borneo  the  situation  was  more  difficult.  The  Medical  Services  were  required  to 
provide  medical  cover  to  troops  of  approximately  Divisional  strength  in  periodic  contact 
with  the  enemy,  along  a  jungle  frontier  of  nearly  1000  miles. 

The  infantry  battalions  were  deployed  in  company  or  platoon  positions.  These 
positions  were  static  locations,  well  dug  in  for  protection  if  attacked,  and  providing 
bases  for  patrolling  the  border  area.  Some  were  in  contact  with  the  rear  by  road,  but 
the  majority  bad  no  road  communications,  and  were  supplied  end  reinforced  by  air. 

There  were  only  two  permanent  surgical  centres  to  cover  this  front.  A  soldier, 
wounded  in  the  forward  areas,  might  therefore  have  to  travel  between  3C  and  300  miles 
to  reach- one  of  the  two  surgical  centres,  then  the  distance  of  evacuation  was  short 
he  was  flown  direct  from  the  place  of  wounding  to  the  surgical  centre;  when  the  distance 
was  longer  he  was  first'  flown  to  the  Battalion  Aid  Post  where  he  received  initial 
treatment  from  the  Medical  Officer  before  continuing  his  evacuation  to  the  surgical 
centre. 

Some  battalion  areas  were  small  while  others  were  over  1000  square  miles  in  extent. 
With  distances  great  and  roads  few  and  far  between  the  medical  officer  usually  had  to 
visit  his  forward  companies  by  air.  In  the  early  stages  in  Borneo,  with  a  relative 
shortage  of  helicopters,  the  Medical  Officer  had  difficulty  in  making  frequent  visits 
to  his  forward  companies.  This  left  much  of  the  responsibility  for  the  day  to  day  care 
of  the  sick  on  the  Company  Medical  Orderly. 

When  the  battalion  sas  relatively  near  one  of  the  surgical  centres  the  wounded  were 
normally  flown  direct  from  place  of  wounding  to  the  surgical  centre.  This  situation 
again  left  the  Medical  Officer  sitting  to  one  side,  and  threw  most  of  the  responsibility 
on  the  Company  Medical  Orderly.  It  was  only  in  the  later  stages  with  the  introduction 
of  the  unit  light  helicopter,  that  the  battalion  medical  officer  really  started  to  have 
full  supervision  of  his  sick  and  wounded,  travelling  round  his  company  positions 
regularly  to  see  the  sick,  and  going  forward  to  attend  the  wounded  after  an  enemy  attack. 


THE  COMPANY  MEDICAL  ORDERLY 

The  use  of  the  helicopter  has  thrown  increased  responsibility  on  the  Company  Medical 
Orderly  especially  in  situations  such  as  Borneo. 
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Tbe  Gbvc;  Medical  Orderlies  were  either  battalion  persoeoel.  tnbed  2a  sedical 
dalles,  or  Medics!  Cbr=i  perscowl  attached  to  tie  battalias.  Tier  rsa  tie  ccogagy 
or  platocs  aid  pert,  and  acre  ropocsible  for  tie  day  to  day  treat  sect  of  tie  side 
between  visits  of  tie  Medical  Officer.  lay  acccacapied  patrols  is  tie  border  area 
aad  acre  responsible  for  tie  iaitial  ireatsest  of  tie  wounded.  Cal  ess  a  Medical 
Officer  coaid  get  f erased,  tbs  decisive  ce  whether  a  sick  aaa  required  eraccatioc 
rested  on  tbea.  with  sc ch  a-^.lce  as  coaid  be  (ins  ty  radio.  Tie  fob  called  for  a 
soldier  afco  aas  fit  eaosqfe  to  to  on  patrol,  bad  a  botledie  of  icfactry  tactics,  bad 
good  sedical  toflritr.  bad  initiative,  aad  bad  ■telf  cccfideace.  It  aas  sot  easy  to 
ilad  ssfficient  aea  of  this  calibre  who  corla  be  xade  arailaile  for  these  dsties. 

EMCOATIW  FMM  FMIAU  AREAS 

Eaca  forward  position  bad  a  belieepter  landing  pad  and  eracsaticQ  of  sick  or  acceded 
frco  sa cb  positions  presented  little  difficulty.  Sncattist  casualties  froa  patrols 
ablcb  sere  minis  operating  is  psiaary  jangle  cssally  involved  first  ccttkt  a  helicopter 
landing  zone  before  tie  casualty  could  be  lifted  oat.  As  opersticcs  progressed  an 
Increasing  easier  <?£  landing  zones  were  cst  is  the  border  areas  asd  patrols  or  — busies 
acre  planned  to  allow  for  an  easy  aitbdnml  to  a  landing  zone  sboold  cascaltles  occur. 
Alternatively  a  new  landing  zone  aas  cot  early  is  tie  operation.  Ibis  procedure 
increased  tie  speed  of  evacuation  asd  allowed  patrols  to  qaickly  diseacuaber  theaselves 
of  csscalties. 

Other  factors  which  produced  delays  is  casualty  evacuation  sere:  - 
Weather 

An  afternoon  balld  up  of  cloud  cc  tie  hills  and  an  early  aornin j  aist  in  the  Talleys 
aere  rcntinc  in  the  •omtainoc s  com  try.  Many  foraard  positions*  'rare  on  high  ground 
and  sot  clooded  in.  "ibis  sloaed.  bat  did  not  prevent  casualty  emanation. 


Pin  Pointing  Patrols 

It  aas  not  alaays  possible  for  a  patrol  in  priaaiy  j  angle  to  sire  their  exact 
position,  Radio  beacons  aere  not  carried  as  a  routine,  and  short  delays  did  occur  in 
finding  patrols. 

In  the  British  Aims  it  has  alaays  been  policy  to  try  and  get  the  casualty  to  the 
surgeon  within  six  hours  of  wounding.  With  the  circunstances  pertaining  in  Borneo 
this  aas  not  alaays  possible  even  with  the  aid  of  helicopters. 


SURGICAL  CENTRES 

The  suppoi  ting  medical  unit  in  the  British  Any  is  the  Field  Asbulance.  It  is 
designed  to  Tons  an  Advanced  Dressing  Station  which,  when  a  Field  Surgical  Teas  is 
attached  can  fora  a  surgical  centre.  In  addition  it  can  fon  three  medical  sections, 
each  with  a  Medical  Officer,  which  can  fc:-  deployed  forward  in  support  of  the  infantry 
battalions.  While  one  sedica.l  sectio-.  av~>  ’jsed  in  the  Rad  fan,  in  Borneo  they  were 
split  up  and  the  individual;*  used  as  Conpany  Medical  Orderlies. 
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5cti  snrgical  centres  in  Borneo  were  stiffed  ly  Field  Aabolance  personnel.  oee  with 
t  Field  Scrgical  Teas  ittaded.  Sc  were  situated  in  civil  hospitals  cd  sere  la  fact 
military  wings  of  *b«e  hospitals. 

A  close  liaison  was  a*  in  talced  with  Srigade  Beadgsarters  and  when  ever  casualties 
occored  in  the  forward  area  the  surgical  centre  was  in  forced.  Details  of  the  type  of 
casualty  and  the  expected  tine  of  arrival  were  passed  cn  ay  the  Air  Operations  Kook 
before  the  casualty  arrived  iy  helicopter,  and  the  surgical  centre  as  a  result  was 
fully  prepared. 

Casualty  rate;  in  both  Borneo  and  the  Radfan  were  lew  bat  even  with  United  helicopter 
resources  we  were  able  to  cope.  5e  were  not  extended.  Ead  a  major  incursion  happened 
in  Borneo  we  would  have  been  faced  with  the  p rubles;  troop  noveseat  or  the  evacuation  of 
casualties.  Fortunately  we  did  not  have  to  sake  this  decision. 

At  the  start  of  the  first  world  war  it  was  felt  ty  save  that  ambulances  were 
Em  sees?  ary.  Trucks  carrying  forward  stores  and  aacunitios  could  bring  back  casualties. 
It  was  fesnd  that  this  system  did  cot  entirely  work.  The  same  argument  has  been  used 
cfcoet  helicopters,  the  helicopter  going  forward  with  troops  and  stores  can  bring  back 
casualties.  Ibis  again  is  not  the  complete  answer  and  it  is  to  be  coped  that  in  the  not 
too  distant  fctur'i,  the  British  Anti  like  others  nay  have  a  few  medical  helicopters. 
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Afin  <f  avoir  no  aperga  da  no abre  <f  aKsnlacces  aErienses  et  terrestres 
nEcessaire  au  sootien  d*  cae  division  d*  inf  coterie  oa  a  utilise  on 
rodEie  de  sinalatlon  par  ordinatenr  conga  pour  evaluer  1*  efficacite 
relative  d*  un  system  d*  apjai  saoitaire  de  division.  Ce  dispositif  fait 
paitie  d’une  sErie  de  trois  noddies  de  siaalatioa  capables  if  Evaluer  on 
systeee  <f  appui  sanit&ire  depais  le  lira  de  recaeil  <f  an  blessE  jusqa’  sc 
traJ  teaent  et  a  1*  exEat  «f  on  patient  hospitelisE.  Les  trois  aodoles 
soot  coagus  poor  fonctionner  sar  on  ordinatenr  IBM  7090  oa  7094. 
caaportant  me  sEaoire  interne  de  32,000  aots  et  8  circuits  de  bandes 
aagaEtlgues.  Pour  procEder  k  cette  Evaluation,  oc  s'  est  efforce  de 
dEtemlner  le  dosage  adEquat  des  aoyecs  if  Evacuation  airiens  et 
terrestres  nEcessaires  aa  soatiea  <f  one  division  if  infanterie  engage*, 
en  Europe  Occidentale,  dans  one  guerre  terrestre  classiqce  gEnEralisEe 
st  de  grande  envergure.  On  a  procEdE  a  une  sErie  de  22  opirations  sor 
siwulateur  en  utilisant  diverses  coabinaiaons  de  possibility 
d* Evacuation  terrestres  et  aEriennes.  Claque  opEratioc  fournit  des 
doan Ees  sur  les  facteurs  de  perfornance  pour  la  coabinaison  de  aoyens 
terrestres  et  aEriens  EtudiEe.  Les  facteurs  utilisEs  pour  Evaluer  cheque 
systfcae  de  soutien  Etalent  les  suivants:  (1)  dElais  d’  Evacuation,  dus  k 
1' absence  da  aoyens  d*  Evacuation  disponibles,  (2)  teaps  noyen  EcoulE 
entre  le  aoaent  de  la  blessure  et  7'srrivEe  du  patient  dans  une 
installation  aEdicale  de  1'  arriEre,  (3)  teaps  *orts  des  aoyens 
d’  Evacuation  et  (4)  charge*  snt  aoyen  de  patients  par  voyage.  On  n’  a 
pas  essayE,  an  cours  de  ces  operations  de  simulation,  d’  Evaluer 
1'  influence  des  conditions  aEtEorclogiqces  au  d’une  action  enneaie  sur 
les  systEaes  d’  Evacuation  EtudiEs. 
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USE  OF  A  C3IPUTER  SIMULATION  TO  EVALUATE 
MEDICAL  HELICOPTER  EVACUATION'  SYSTEMS 

Major  J.E.  BIzer 


1.  INTRODUCTION 

The  US  Ana;  Coe  bat  Developments  Ogesxnd  Medical  Service  Agency,  located  at  Fort  Sar 
Houston.  San  Antonio.  Texas,  has  the  mission  to  determine  ‘Ho*  the  Amy  Medical  Service 
will  be  organized,  capped  end  support  the  fighting  forces”.  To  support  this  mission, 
the  agency  has  developed  an  operations  research  program  designed  to  permit  the 
evaluation  of  field  army  medical  support  systems  either  as  a  whole  or  in  parts. 

Initially,  as  with  any  operations  research  effort,  valid  input  data  must  be  obtained. 
To  provide  this  tjpe  of  data,  a  study  to  determine  the  casualty  potential  of  weapon 
systems  is  currently  under  way.  The  stedy  will  investigate  the  casualty-producing 
potential  of  known  weapon  systems  and  assess  the  combinations  of  effects  that  cay  occur 
when  one  or  more  of  the  systems  are  employed. 

Once  the  casualty  data  are  obtained,  £he  next  logical  step  would  then  be  a  system 
capable  of  performing  a  thorough  evaluation  of  the  ispact  this  casualty  load  will  have 
on  a  given  medical  support  organization.  This  system  w&  bevs  today  in  a  series  of 
computer  simulation  models.  I  will  talk  core  about  one  of  these  models  In  a  moment. 

The  end  result  (output)  would  then  be  improved  medical  doctrine,  tables  of  organization 
and  equipment  and  the  supporting  field  and  technical  manuals. 


2.  COMPUTER  SIMULATION  TECHNIQUES 

Ever  since  it  was  determined  that  computer  simulation  techniques  could  be  used  to 
analyze  the  elements  associated  with  field  army  medical  service  systems,  certain 
questions  have  arisen  concerning  the  nature  and  use  of  such  techniques.  The  questions 
most  frequently  asked  are:  (1)  what  is  a  computer  simulation  model  and  what  features 
should  it  have  in  order  to  be  a  useful  tool  for  systems  analysis,  (?)  why  are  such 
models  being  used  in  the  analysis  of  staffing  requirements,  and  (3)  how  are  the  models 
to  be  used  in  the  performance  of  tnis  analysis? 

Anything  which  assumes  the  appearance  of  an  operating  system  can  be  described  as  a 
“simulation  model”.  A  type  of  model  in  general  use  today  is  the  computer  simulation 
model  in  which  a  general  purpose  high  speed  computer  is  programed  to  operate  in  a 
manner  representative  of  the  way  the  system  itself  operates.  So  that  we  are  all 
talking  the  same  language,  I  will  define  a  “simulation  model”  as  "a  simplified  re¬ 
presentation  of  an  operation  or  process  in  which  only  the  basic  points  or  the  most 
important  features  of  a  typical  system  under  investigation  are  considered”. 
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A  coepnter  simulation  model  is  made  up  of  the  following  coo  pen  exits: 

1.  A  representation  of  the  ccwpater*  3  aewory  of  each  of  the  eleoents  involved  in 
the  system  to  be  studied. 

2.  A  set  of  rules  governing  the  behavior  of  the  individuals  within  the  system. 

3.  The  program  by  which  the  given  rules  are  applied  to  systems  elements  in  order  to 
produce  behavior  and  interactions  as  they  would  occur  during  the  actual  operation 
of  the  system. 

Because  of  the  high  speed  and  large  semory  capacity  of  modem  computers  and  the  ease 
with  which  they  can  be  programmed,  computer  simulation  models  can  in  aost  cases  provide 
a  convenient  time-saving  and  relatively  inexpensive  means  of  studying  the  operation  of 
large  complex  systems  and  produce  estimates  of  what  a  system  can  accoaplisb.  An 
important  advantage  of  a  siculaticn  model  is  the  fact  that  its  structure  can  be  and 
usually  is,  much  simpler  than  that  of  the  system  it  represents.  The  many  factors  in  a 
system  which  have  little  or  no  overall  effect  on  its  operation  can  normally  be  omitted 
from  consideration  in  the  systems  model.  The  question  arises  -of  course  as  to  which 
factors  are  significant  and  which  are  not.  Ibis  question  can  often  be  answered  by 
someone  familiar  with  the  systems  operation,  or  by  means  of  a  preliminary  operational 
analysis.  However,  if  any  question  remains  concerning  a  factor's  significance,  the 
factor  is  retained  in  the  model  for  further  evaluation. 

The  purpose  of  analyzing  any  system  is  to  determine  whether  the  systee  can  be 
modified  in  sewe  way  to  impnr  s  its  effectiveness  and/or  reduce  its  cost  of  operation. 
The  purpose  itself  implies  the  existence  of  alternate  ways  of  organizing  and  operating 
the  system.  Ideally  such  a  ccdel  should  be  so  general  that  most  of  its  specific  fora 
and  structure  in  any  particular  application  will  be  provided  rather  than  by  restrictions 
within  the  computer  program  itself. 


3.  THE  PROBLEM  TO  BE  ANALYZED 

With  this  basic  background  of  the  agency’ s  operations  research  program  and  model 
definition  in  mind,  I  would  like  now  to  demonstrate  how  we  approach  the  problem  of: 
“obtaining  an  insight  into  the  determination  of  the  proper  mix  of  air/surface  ambulance 
capabilities  needed  to  support  an  infantry  division". 

To  do  this  I  will  first  describe  the  model  used  in  a  little  more  detail,  the 
scenario  and  evacuation  systems  studied  and  criteria  used  for  analysis. 

Figure  1  is  a  brief  schematic  of  the  model  as  used  for  this  evaluation.  This  model 
was  designed  to  simulate  the  medical  activity  from  the  rear  of  the  maneuver  battalions 
through  delivery  of  a  patient  at  the  front  door  of  a  supporting  combat  zone  hospital. 
Within  our  series  of  models,  we  have  one  capable  of  evaluating  the  medical  activity 
of  the  maneuver  battalion  and  another  which  can  evaluate  the  impact  varying  patient 
loads  have  on  a  hospi  al  system.  So  in  effect  with  the  three  models  available,  we 
can  follow  a  patient  frox  site  of  wounding  through  his  discharge  at  a  hospital. 

This  model  can  follow  approximately  400  patients  at  one  time  through  the  division 
level  treatment  facilities  and  is  specially  programmed  to  determine  the  effectiveness 
of  treatment  and  evacuation  systems.  The  schematic  shown  here  Is  a  representation  of 
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Stations. 


Pig.  1  Schematic  of  simulation  model 


how  the  model  was  programmed  to  handle  this  particular  problem.  The  model  is  flexible 
however,  since  any.  of  the  treatment  facilities  may  be  by-passed  through  use  of 
proper  input.  Tnis  gives  the  planner  the  ability  to  simulate  the  medical  support 
systems  for  preseat  or  any  future  organizations.  You  will  note  on  the  schematic 
that  we  have  two  distinct  evacuation  systems  outlined.  The  solid  lines  show  thj  move¬ 
ment  of  patients  from  the  rear  of  the  battalion  aid  stations  to  the  two  supporting 
clearing  stations.  The.  broken  lines  outline  the  evacuation  of  patients  from  the 
battalion  aid  stations  (BAS)  to  a  supporting  surgical  hospital.  The  reason  two 
separate  systems  are  shown  is  that  the  model  treats  these  systems  as  separate  entities 
and  their  activities  are  summarized  independent  of  each  other.  The  summary  of  results 
shown  later  in  th5  briefing  will  describe  both  of  the  systems  shown  on  this  schematic. 


4.  THE  INPUT  DATA 

There  are  approximately  2500  items  of  input  required  for  each  simulation  run.  These 
inputs  can  be  grouped  into  five  basic  areas  as  shown  in  Table  I: 


TABLE  I 

General  Inputs  to  Simulation  Model 


Time  Related 

doctrine 

1.  Tint  Step 

2.  Length  of  Daylight 

3.  Initial  Time  of  Run 

1.  Unit  Relocation  Criteria 

2.  Operations  of  Evacuation  Teams 

3.  Bnergncy  Evacuation  Routine 

4.  Pick-up  of  Patients  at  BAS 

5.  Treatment  and  Patient  Handling 
Routines  throughout  Area 
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4. 1  Time- Related 

The  Tine  Step  establishes  the  length  of  time  which  the  computer  assuaes  has  passed 
before  rechecking  the  entire  system.  Other  general  tiae  inputs  describe  the  boars  of 
daylight  jo  that  conversions  can  be  Bade  froa  day  to  sight  speeds  for  vehicle  and 
personnel  moveaent.  The  initial  tiae  of  day  is  used  to  orientate  the  coepater  in 
determining  alien  to  convert  froe  day  to  night  speeds. 

^Doctrine”  inputs  dictate  how  the  aodel  will  operate  for  the  evaluation  being  per¬ 
formed. 

4. 2  Descriptive 


TABLE  II 

General  Input  Data  {Continued) 


Descriptive  Information 


1.  Evacuation  Teas  Loading  Points 

2.  Description  of  Evacuation  Network 

3.  Description  of  Ooaaunication  System 

4.  Gnit  Organization  and  Equipment 


The  data  shown  in  Table  II  outline  the  various  routines  operating  within  the 
doctrine  established. 

4.3  Patient  Data 


TABLE  III 

General  Input  Data  (Continued) 


Patient  Data 


1.  Frequency  of  Occurrei.ce 

2.  Transportation  Needs 
2.  Route  Through  Sycteo 

4.  Treatment  Priorities  and  Personnel 

5.  Survival  Probability 

6.  Disposition  of  Patients 


The  majority  of  inputs  are  entered  here.  These  inputs  (Table  III)  support  the 
75  different  types  of  patients  which  can  currently  be  handled  b.y  the  model.  As  a 
patient  reaches  each  level  of  treatment,  specific  information  is  required.  For 
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Instance,  the  frequency  of  occurrence  refers  to  the  a usber  of  tiaes  one  of  the  75  types 
of  patients  can  be  expected  to  occur.  The  transportation  needs  indicate  whether  a 
patient  is  ambulatory  or  litter  and  if  a  special  type  of  evacuation  vehicle  is  required. 
The  rev*-  through  the  system  and  treatment  priorities  determine  where  treatment  will  be 
receivi  and  how  quickly  treataent  is  required  and  by  whoa. 

As  a  patient  reaches  a  clearing  station  or  a  surgical  hospital,  his  survivability 
increases  and  new  treaters  are  available.  Therefore,  new  curves,  new  treaters  and  new 
treataent  times  aust  be  available  to  the  simulation  to  accurately  describe  the  patient*  s 
iapact  as  he  passes  through  the  systea  and  finally  where  will  the  patient  go  once 
treatment  has  been  completed. 


4.4  Vehicle  Classes 


Inputs  associated  with  the  types  of  evacuation  vehicles  being  simulated  are  shown 
in  Table  IV: 


TA8LE  IV 

General  Input  Data  (Concluded) 


Vehicle  Classes 


1.  Air  or  Surface 

2.  Speeds  (day  and  night) 

3.  Capacity 

4.  Breakdown  Probability 


5.  THE  SCENARIO 

To  perform  an  analysis  and  to  provide  the  necessary  inputs  on  the  evacuation  system 
within  an  infantry  division,  a  scenario  describing  a  division  in  an  attack  was  obtained 
from  the  Medical  Field  Service  School  at  Fort  Sam  Houston,  Texas  and  adopted  to  the 
simulation  model. 

The  scenario,  shown  diagrammatically  in  Figure  2  is  briefly  as  follows: 

The  20th  Infantry  Division  is  engaged  in  a  large  scale  land  mass  conventional 
war.  The  division  objective  is  to  secure  a  crossing  of  a  river  approximately 
J.0  kilometers  east  of  its  present  position.  It  is  the  Fall  of  the  year;  the 
climate  is  moderate;  the  area  is  farm  land,  rolling,  with  small  trees;  the  road 
network  is  fair.  Dawn  occurs  at  six  o’clock  and  there  are  twelve  hours  of  daylight 
per  day.  At  0600,  the  morning  of  the  first  day’,  the  division  begins  an  attack  with 
two  brigades  abreast  on  an  enemy  position  along  a  hill  mass  approximately 
1000  meters  to  the  division’ s  front.  Heavy  resistance  is  encountered;  however, 
by  1400  hours  the  initial  resistance  is  overcome.  The  division  moves  slowly 
against  a  stubborn  enemy  for  the  next  four  hours  and  by  1800  hours  the  objectives 
have  been  fully  secured.  In  this  initial  12  hours,  240  patients  were  placed  In  the 
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system  with  the  heaviest  influx  being  34  per  hour  between  0600  and  1000  hours.  The 
division  remains  static  during  the  next  twelve  hours  of  darkness  preparing  for  the 
attack  in  the  morning. 

Day  2  finds  the  division  attacking  a  weakened  enemy  who  has  withdrawn  1600  meters 
back  from  the  division  line.  By  ten  o'clock  the  initial  resistance  has  been  over¬ 
come  and  the  division  advances  rapidly.  By  nightfall  the  division  has  reached  the 
west  bank  of  the  river  and  is  preparing  to  secure  the  river  crossing  the  next 
morning.  The  patient  load  in  the  2nd  day  corresponds  to  the  intensity  of  combat 
with  the  heaviest  load  of  116  patients  entering  the  system  the  first  6  hours. 


6.  THE  EVALUATION 

The  evaluation  of  the  division  medical  service  evacuation  system  consisted  of  two 
series,  totalling  twenty-two  computer  simulation  runs. 

The  first  series  simulated  the  division  evacuation  system  using  18  different 
air/surface  combinations  ranging  from  3  to  15  helicopters  and  8  to  40  ground  ambulances 
operating  within  the  entire  system  at  one  time.  These  combinations  were  tested  wivh  a 
patient  load  of  approximately  420  for  the  two  day  simulation.  The  second  series  tested 
4  combinations  using  double  the  original  patient  load. 

For  the  analysis  of  the  results,  the  following  five  criteria  were  considered  to  be 
an  accurate  measure  in  evaluating  the  effectiveness  of  the  system: 

1.  Patients  evacuated  vs.  those  ready  for  evacuation. 

2.  Average  evacuation  team  utilization  time. 

3.  Average  patient  load  per  trip. 

4.  Average  delay  time  awaiting  evacuation. 

5.  Average  time  to  arrival  at  clearing  station  or  hospital. 
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These  criteria  were  used  because  it  is  necessary  to  ascertain  the  following: 

1.  Was  the  system  able  to  handle  the  load  generated?  * 

2.  If  so,  did  the  evacuation  teams  operate  a  reasonable  number  of  hours? 

3.  Did  the  patient  load  per  trip  approach  the  capacity  of  the  evacuation  vehicles? 

4.  Were  the  evacuation  delays  too  great  in  length? 

5.  Were  any  savings  in  tine  apparent  as  the  sixes  of  vehicles  chsnged? 


7.  RESULTS 

After  a  thorough  analysis  of  the  results,  we  found  that  all  systems  were  capable 
of  evacuating  99%  of  the  patients.  This  was  undoubtedly  true  because  of  the  reduced 
number  of  patients  simulated  during  the  last  18  hours  of  the  scenario  and  the  fact 
that  very  few  patients  entered  the  system  during  the  first  12  hour  period  of  darkness. 

This  then  left  us  with  the  remaining  four  criteria  for  continuing  the  evaluation. 

As  was  previously  mentioned,  two  distinct  evacuation  systems  were  operating  within  the 
model,  one  from  the  battalion  aid  station  (BAS)  to  the  clearing  station  and  the  other 
from  the  battalion  aid  station  to  the  surgical  hospital.  Firstly  we  consider  the  aid 
to  clearing  station  system,  and  see  what  effect  air  ambulances  have  on  the  system. 

Shown  in  Table  V  are  the  results  o i  using  ground  evacuation  only.  Note  that  during 
the  two  day  simulation,  of  the  total  of  420  patients  simulated.  372  (87%)  were  destined 
for  treatment  at  the  clearing  3tation.  Across  the  top  of  the  chart  are  the  total 
numbers  of  ambulances  operating  within  this  system  and  below,  the  results. 


TABLE  V 

Ground  Ambulance  System  Only 


CLEARING  STATION  EVACUATION 
48  hour  system  -  372  patients 


Ground  Hbulances 

6 

12 

18 

24 

30 

Utilization  time 
per  ambulance 
(hours) 

26 

13 

5 

4 

2 

Average  load  per 
trip 

2.2 

2.0 

2.0 

2.0 

2.0 

Delay 

Awaiting  evacu¬ 
ation  (hours) 

0.5 

0.4 

0.  4 

0.4 

0.4 

Tisae  wounding  to 
clearing  station 
(hours) 

3.4 

3.2 

3.2 

3.1 

3. 1 

As  expected,  the  utilization  tixe  decreases  as  the  nosber  of  axtolasces  increases, 
bowerer.  an  interesting  point  is  the  failure  of  this  pure  ground  sjsten  to  reduce 
below  0.4  of  an  boar  the  average  patient  wait  tlxo.  Howerer.  the  average  tire  to 
deliver  a  patient  to  the  clearing  statics  did  loser  with  an  increase  bejond 
18  imbalances. 


TABLE  VI 

Air  Mvalaace  System  Only 

CLEARING  STATION'  EVACUATION 
43  boar  system  -  372  patients 


Air  A*bulcnces 

2 

4 

6 

8 

10 

Utilization  tine 
per  air  imbalance 
(boars) 

29 

1? 

12 

9 

5 

Average  load  per 
trip 

2.6 

1.9 

1.6 

1.6 

1.6 

Delay 

Awaiting  evacn- 
|  ation  (hours) 

0.8 

0.2 

0.2 

0,2 

0.2 

Tine  wounding  to 
clearing  station 
(hours) 

3.2 

2.6 

2.6 

2.5 

2.5 

Shorn  in  Table  VI  are  the  results  of  a  total  air  evacuation  net.  Again  the  results 
are  similar  although  a  further  reduction  in  wait  time  is  apparent  through  two  air 
acbulance  ch'-ges  and  again  a  snail  reduction  in  delivery  tine  to  the  clearing  station 
is  apparent. 

Table  VII  shows  the  effect  of  a  pure  ground  evacuation  system,  two  combinations  of 
air  and  ground,  and  a  pure  air  evacuation  system.  As  noted,  the  pure  air  system  out¬ 
performed  any  combination.  This  is  undoubtedly  due  to  the  increase  in  speed  of  air 
evacuation  teams. 

The  next  three  tables  will  now  show,  in  the  same  sequence  as  the  previous  system, 
the  operation  of  the  battalion  aid  station-to-surgical  hospital  evacuation  system. 

Table  VIII  shows  the  effectiveness  of  a  Ground  Evacuation  System  only.  Note  that 
the  number  of  patients  entering  this  system  is  48  (13%)  of  the  total  patient  load 
generated. 
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TABLE  VII 
Combined  Systems 

CLEARING  STATION  EVACUATION 
48  hour  system  -  372  patients 


I 

i 

i 

i 


— 

6  Amb 

0  Hel 

Combination 

6  Aab 

4  Hel 

Air/Grounc 

6  Amb 

8  Hel 

0  Amb 

10  Hel 

Utilization  time 
per  evacuation 
yebicle  (hours) 

26 

8/19 

2/  18 

5 

Average  load  per 
trip 

2.0 

1.7/  1.5 

i.7  / 1. 5 

1.6 

Delay 

Awaiting  evacu¬ 
ation  (hours) 

0.4 

0.3 

0.3 

0.2 

Time  wounding  to 
clearing  station 
(hours) 

3.4 

2.9 

2.9 

2.5 

TABLE  VIII 

Ground  Ambulmce  System  Only 

SURGICAL  HOSPITAL  EVACUATION 
48  hour  system  -  48  patients 


Ground  Ambulances 

2 

4 

6 

8 

10 

Utilization  time 
per  air  ambulance 
(hours) 

43 

24 

16 

11 

8 

Average  load  per 
trip 

1.8 

1.5 

1.4 

1.4 

1.4 

Delay 

Awaiting  evacu¬ 
ation  (hours) 

2.8 

1.0 

0.9 

0.9 

0.9 

Time  wounding  to 
surgical  hospital 
(hours) 

6.0 

4.4 

4.2 

4.1 

4. 1 
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Table  IX,  Illustrating  an  Air  Evacuation  System  only,  shows  the  increased  effective¬ 
ness  of  two  air  ambulances  over  one. 

Table  X  shows  combinations  of  ground  and  air  evacuation  systems.  Here  again,  the 
addition  of  one  and  two  air  ambulances  to  the  system  greatly  reduced  the  waiting  time 
and  time  of  arrival  at  the  surgical  hospital. 

The  similarity  between  the  two  systems  tested  is  quite  apparent.  A  logical  question 
now  would  be,  just  what  type  of  air/ground  evacuation  mix  night  have  evolved  from  this 
evaluation? 

Figure  3  shows  a  possible  system  using  a  total  of  9  air  and  16  ground  ambulances, 
operating  frem  three  separate  locations.  This  system  should  not  be  considered  the 
best  available  since  many  other  variations  must  be  tested  before  a  firm  recommendation 
could  be  made.  The  reason  that  a  pure  air  evacuation  system  was  not  considered  is 
because  weather  and  enemy  action  may  in  some  cases  preclude  the  use  of  air  ambulances. 

We  feel  as  though  this  preliminary  evaluation  of  the  evacuation  systems  with  an 
infantry  division  merely  scratches  the  surface.  Additional  runs  consuming  many  more 
hours  of  computer  time  are  anticipated.  The  outlook  fer  continued  uses  with  the 
models  Is  heartwarming.  Future  plans  call  for  us 

1.  tc  examine  the  relative  effectiveness  of  the  helicopter  systems  under  varying 
types  of  conflicts  and  intensities. 

2.  to  evaluate  helicopter  medical  systems  in  con j unetiu..  with  typical  armor  and 
mechanized  divisions  scenarios, 

3.  to  examine  the  relative  effectiveness  of  the  helicopter  systems  when  locations 
or  types  of  treatment  installations  vary. 


Pig. 3  A  possible  deployment  scheme 
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4.  to  exwine  the  effectiveness  of  the  systems  when  the  location  sad  base  of 
operations  of  the  helicopters  then, selves  vary,  and 

5.  to  exaaine  the  utilization  and  idle  tlaes  for  various  helicopter  evacuation 
svsteas  using  scenarios  of  30  days  in  length  rather  than  short-  intensive  conbat 
actions  such  as  was  used  in  this  particular  deoonsiraiion 
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SUMMARY  OF  SESSION  II 
by  Air  Commodore  R.O.Yerbury.  RAF 


It  was  encouraging  to  hear  of  tbe  efforts  that  are  being  Bade  in  the  task  of 
extending  and  modernising  the  provisions  of  the  Geneva  Conventions,  but  it  is  apparent 
that  we  still  have  a  long  way  tc  go.  It  will  be  some  years  before  we  can  hope  that 
Insurgent  or  guerilla  forces,  particularly  in  under-developed  areas,  will  recognise 
the  Red  Cross. 

In  tbe  various  presentations  during  this  session,  we  have  heard  excellent  accounts 
of  the  employment  of  the  helicopter  in  the  rescue  and  casualty  evacuation  roles  in 
a  any  parts  of  the  world,  froa  impenetrable  jungle  to  the  arid  countain-tops  of  Arabia. 

I  was  particularly  pleased  that  our  Vice  Chains  an  raised  the  all-important  question 
of  Air  Superiority.  In  recent  conflicts  in  which  tbe  Western  Bloc  forces  have  been 
engaged,  we  have  enjoyed  a  high  degree  of,  if  not  complete,  air  superiority.  As  a 
result,  this  vital  factor  tends  to  be  forgotten.  We  must  always  bear  in  mind,  when 
planning  operations  or  deciding  upon  casualty  evacuation  policy,  that  a  high  degree  of 
air  superiority  Is  essential  to  successful  casualty  evacuation  by  air  on  any  appreciable 
scale. 

During  this  session  we  have  heard  of  many  advantages  in  the  use  of  the  helicopter 
as  a  casualty  evacuation  vehicle.  In  general,  these  advantages  were  common  to  all 
geographical  areas,  but  I  suggest  that  three  of  these  advantages  are  outstanding: 

(a)  The  clinical  advantage  of  transporting  the  battle  casualty  out  of  the  comcat 
area  back  to  a  surgical  unit  with  the  minimum  lapse  of  time. 

(b)  The  helicopter  is  invaluable  in  maintaining  the  morale  of  the  soldier  going 
into  battle:  he  knows  that  should  he  be  wounded  he  will  be  transported  tc  a 
safe  area  and  Into  skilled  surgical  hands  with  minimum  delay. 

(c)  The  ability  of  the  helicopter  to  extract  casualties  from  inaccessible  locations. 

It  is  apparent  that  much  remains  to  be  developed  and  improved: 

(a)  There  is  tremendous  scope  for  co-operation  in  research  and  development  of 
equipment  associated  with  evacuation  by  helicopter. 

(b)  Communications  and  signal  procedure  are  all-important  and  an  attempt  at  some 
degree  of  international  standardisation  secm.'s  desirable. 

(c)  Ground  forces  must  be  educated  and  trained  in  the  requirements  and  abilities 

of  the  helicopter  pilot  when  landing  in  the  combat  area  or  in  difficult  terrain. 

I  fear  it  will  be  many  years  before  the  smaller  nations  will  be  able  to  afford  to 
set  aside  helicopters  specifically  for  medical  us?.  Nevertheless  this  must  not  deter 
the  medical  services  from  doing  all  in  their  power  to  ensure  that,  in  any  operation, 
sufficient  helicopters  are  available  for  casualty  evacuation  at  the  right  time,  at 
the  right  place,  and  in  sufficient  numbers. 


AN  OVERALL  SURVEY  OP  HELICOPTER  OPERATIONS  PROBLEMS 


by 


Colonel  Spurgeon  H.Neel,  MC 


Director  of  Plans,  Supply  and  Operations, 
Office  of  the  Surgeon  General 
Dept  of  the  Aray,  Washington  DC  20315,  USA 
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RESUME 


Les  pilotes  d'  h&Licopt&res  sont  exposes  mix  m&res  types  de  stres3  que 
les  pilotes  d' avions  ii  voilure  fixe.  Les  differences  sont  quantitatives 
plutfit  que  qualitatives,  et  directement  lides  aux  differences  que  pre- 
sentent  les  carseteristiques  de  vol  des  deux  types  d’appareil. 

La  portcnce,  aussi  bien  que  la  poussee  d*  un  heiicoptere,  sont  assurees 
par  sa  Yoilure  tournante;  la  puissance  requise  est  par  consequent  superi- 
eure  et,  dans  la  plupart  des  cas,  le  aoteur  et  les  syst&nes  de  transmis¬ 
sion  sont  situes  a  proximite  de  1*  e'quipage  et  des  passagers,  les  bruits, 
les  vibrations  et  la  toxicitese  trouvant.^attenues  au  minimum.  L*  hdli 
copt^re  est  une  plateforme  dont  1*  instabiiite  relative  est  un  facteur 
indesirable  mais  inseparable  de  la  souplesse  que  lui  est  inherente.  Ceci 
pose  a'importants  problemes  d' instrumentation  et  de  stabilisation  auto- 
mstique,  problemes  qui  contribuent  dircsteoent  a  creer  chez  le  pilote 
fatigue  et  desorientation.  Le  poids  de  1'  appareil  est,  au  stade  du 
developpement,  un  element  plus  precccupant  pour  un  avion  k  voilure 
tournante  que  pour  un  appareil  &  voilure  fixe,  et  peut  aboutir  &  des 
"ccmproiBis"  en  ce  qui  conceme  les  caracteristiques  souhaitables,  en 
particulier,  dans  les  domaines  presentaht  un  interSt  medical.  Le  type 
de  vol  qui  caracterise  les  operations  menees  par  heiicoptere  -  vols  en 
rase-aotte,  vitesse  et  direction  variables  -  exige  du  pilote  des  efforts 
plus  grands  et  contribue  k  crier  les  stress  auxquels  il  est  soumis. 

Ces  caracteristiques,  inherentes  aux  operations  par  heiicopt^res,  ont 
pour  resultat  un  accroissetaent  (1)  du  bruit,  (2)  des  vibrations,  (3)  de 
la  toxieite,  (4)  de  la  desorientation  et  (5)  de  la  fatigue.  Heureuseoent, 
ces  mSmes  caracteristiques  impliquent  une  durde  d’  exposition  moindre  4 
ces  stress  multiples.  L’ auteur  examineie  particulierement  ces  problemes 
dans  la  aesure  ou  ils  affectent  les  operations  par  heiicopt^res,  et  oil 
ils  peuvent  Stre  influences  par  les  conditions  tactiques. 
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AN  OVERALL  SURVEY  OF  HELICOPTER  OPERATIONS  PROBLEMS 
Colonel  Spurgeon  H.Neel,  MC 


Has  the  helicopter  created  new  medical  problems?  Do  we  need  only  apply  the  knowledge 
of  fised-wing  aviation  medicine  to  the  problems  of  the  helicopter? 

The  answer  to  both  questions  is  affirmative  to  an  extent,  but  some  explanation  is 
necessary.  Rotary-wing  aviators  are  exposed  to  the  same  types  of  problems  or  stresses, 
as  those  flying  fixed-wing  aircraft  but  with  certain  definitive  differences.  These 
differences  are  quantitative  rather  than  qualitative;  and  are  directly  related  to  the 
differences  in  flight  characteristics  of  the  two  types  of  aircraft. 

What  are  these  differences  in  flight  characteristics  between  rotary-wing  aircraft 
and  fixed-wing  aircraft? 


THE  HELICOPTER 

Helicopters  employ  a  rotating  wing  from  which  is  suspended  the  personnel  and  cargo 
compartment.  Contrary  to  fixed-wing  aircraft,  the  rotating  wing  must  provide  both 
lift  and  thrust;  hence  the  helicopter’s  relatively  greater  power  requirement,  and 
the  resulting  magnification  of  those  problems  that  are  directly  derived  from  the 
pover  source. 

The  most  impressive  characteristic  of  the  helicopter  is  its  ability  to  move 
independently  (and  theoretically,  equally)  in  any  of  the  three  axes  of  motion,  or 
maintain  stationary  flight.  This  greater  freedom  of  motion  creates  a  relatively 
unstable  platform  -  to  such  an  extent  that  instrument  flight  was  initially  considered 
improbable  except  under  very  dire  circumstances.  Although  advances  in  technology  and 
training  now  permit  almost  routine  instrument  flying  there  is  still  no  real  trimming 
capability  as  in  fixed-wing  aircraft  and  as  yet  no  auto-pilot. 

Weight  is  a  more  critical  factor  in  the  development  of  rotary-wing  than  fixed-wing 
aircraft,  ond  has  frequently  resulted  in  trade-offs  of  ‘‘non-essential"  items  of 
equipment  or  characteristics.  Unfortunately,  these  trade-offs  are  often  in  areas 
that  compromise  many  of  the  desirable  personal  protective  features  of  fixed-wing 
aircraft,  such  os  sound-proofing  materials  structural  reinforcement,  and  the  like. 

The  usual  military  employment  of  helicopters  requires  flight  at  tree-top  level, 
(“nap  of  the  earth”,  terrain  or  contour  flying)  with  varying  speed  and  direction. 

This  is  necessary  to  reduce  vulnerability  to  ground  fire  and  to  increase  the  element 
of  surprise.  A  substantial  demand  is  placed  upon  the  operator  at  an  altitude  that 
leaves  very  little  margin  for  error. 
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These  characteristics  result  in  more  noise,  more  vibration,  more  tcxiciiy,  more 
disorientation,  and  sore  fatigue. 


the;  medical  problem 

Noise,  a  by-product  of  energy,  is  directly  related  to  the  power  plant  of  an  aircraft. 
Since,  pound  for  pound,  helicopters  require  more  energy  than  fixed-wing  aircraft,  this 
increased  problee  of  noise  becones  very  apparent. 

Overall  noise  levels  in  Aray  aircraft  have  been  studied  extensively  by  the  United 
States  Army  Aeromedical  Research  Unit  at  Port  Rucker,  Alabama.  The  results  of  their 
study  of  the  CH-47A  helicopter,  clearly  indicate  the  magnitude  of  the  problem  we  face. 

The  CH-47  is  a  large,  33-passenger,  tandem-rotor  helicopter  powered  by  two  gas-turbine 
engines,  each  producing  approximately  2,200  shaft  horsepower  at  18,750  rpm  at  maximum 
rated  power.  The  overall  internal  noise  levels  during  normal  cruise  at  500  ft  altitude, 
350  psi  torque  and  100  knots  IAS,  have  been  recorded  at  118  dB  at  positions  directly 
beneath  the  forward  and  aft  transmissions.  In  the  fuselage  between  these  high  intensity 
areas,  the  overall  noise  levels  are  110  dB  or  greater  Octave  band  analysis  of  the 
noise  indicate  leveis  as,  great  as  115  dB  in  the  1200-2400  c/s  range  and  as  great  as 
108  dB  in  the  37.5  to  75  c/s  range.  The  acoustical  energy  produced  within  the  higher 
frequency  ranges,  especially  from  1200  through  4800  c/s,  is  characteristically  indica¬ 
tive  of  noise  generated  by  the  forward  and  aft  transmissions  and  gear-distribution 
systems.  The  lower  frequency  ranges  of  37. 5  to  75  c/s  reflect  noise  emanating  from 
the  rotors. 

Studies  of  the  single  rotor  UH-1D  helicopter,  resulted  in  essentially  similar  findings 
but  at  somewhat  reduced  levels.  The  noise  generated  by  the  rotors  is  also  predominately 
in  the  low  frequency  range  but  the  noise  produced  by  the  anti-torque  system  is  usually 
distributed  within  the  higher  frequency  ranges.  Thus,  any  method  designed  to  reduce 
the  total  noise  of  a  helicopter  with  main  and  anti-torque  rotor  systems  must  consider 
both  of  these  noise  sources. 

Of  equal  concern  to  the  overall  noise  in  helicopters  in  the  loss  of  the  noise 
defense  mechanisms  of  isolation  and  distance  that  are  present  in  many  fixed-wing 
aircraft.  Engines  on  fixed-wing  aircraft  aray  be  mounted  outbosrd  on  the  wings,  providing 
distance  insulation  from  the  crew  compartment.  This  is  not  possible  in  helicopters 
because  of  the  engine  mounting  within  or  on  the  fuselage. 

The  noise  problem  is  further  aggravated  by  the  fact  that  helicopters  are  frequently 
flown  with  open  doors  and  windows,  again,  eliminating  any  isolation  of  the  aviator 
from  surrounding  noise. 

It  is  readily  apparent  that  ambient  noise  levels  in  helicopters  exceed  the  accepted 
damage  risk  criterion  of  90  decibel.  To  reduce  this  hazard  reliance  must  be  placed 
upon  ear  plugs,  protective  helmets,  and,  indirectly,  the  shorter  duration  of  flight 
presently  characteristic  of  rotary-wing  aircraft. 

The  problem  of  internal  helicopter  noise  is  not  limited  solely  to  crewmembers. 

Combat  troops,  carried  into  battle  by  assault  helicopters,  will  also  be  exposed  to  this 
same  noise,  plus  one  further  possible  effect  that  may  easily  be  overlooked  -  the 


151 


temporary  threshold  shift.  Previously,  air  movement  of  combat  troops  hy  fixed-wing 
aircraft  involved  movement  to  a  site  nearest  their  area  of  utilization.  Voice  communi- 
cation,  inflight  and  up^n  landing,  was  not  of  immediate  concern.  However,  in  a 
helicopter  assault  the  final  landing  site  way  changed  inflight  or  say  not  be  determined 
until  minutes  before  landings  In  either  case,  relaying  this  detailed  information  to 
each  member  of  the  assault  party  is  not  made  easier  hr  the  high  internal  noise  levels. 

Further  tbe  delivery  of  troops  to  the  immediate  combat  area,  frequently  under  enemy 
fire,  requires  that  forces  be  immediately  reconstituted  and  objectives  indentified. 

Voice  cooBuni cation  is  essential  and  any  loss  of  auditory  acuity  resulting  from  a  tem¬ 
porary  threshold  shift  will  only  add  further  confusion  to  the  existing  situation. 

When  the  problem  of  communication  within  the  aircraft  was  initielly  studied  it  was 
suggested  that  the  aircraft  intercom  system  be  augmented  with  on  additional  communica¬ 
tion  cord  extending  the  length  of  **the  aircraft.  From  this  each  individual  would  have 
headsets  for  receiving  en  route  rod  last  minute  instruction*.  This  has  not  been  adopted. 
Instead,  the  assault  leader  makes  use  of  a  hand  held  blackboard,  on  which  he  transmits 
appropriate  information  with  generally  satisfactory  results.  The  most  practical 
solution  for  the  problem  of  the  temporary  threshold  shift  appears  to  be  use  of  dis¬ 
posable  ear  plugs,  which  can  be  abandoned  immediately  prior  to  exiting  the  aircraft. 

Vibration  has  received  less  attention  than  the  audible  sound  energies  but  its  effects 
upon  both  the  Ban  and  machine  are-  no  less  real.  It  is  generally  recognized  that  rotary- 
wing  aircraft  produced  vibration  characteristics  of  greater  displacement  than  fixed-wing 
aircraft,  and,  again,  magnification  of  the  resulting  problems. 

Unfortunately,  neither  the  resulting  discomfort  and  fatigue  nor  their  effect  on 
mission  accomplishment  are  easily  measured.  However,  the  adverse  effect  of  vibration 
upon  visual  acuity  has  been  documented.  We  know  that  it  will  reduce  an  individual' s 
ability  to  read  his  instruments.  Further,  we  know  that  vibration  is  maximal  during 
the  critical  periods  when  acquiring  translational  lift  from  a  hover,  and,  again,  during 
landing,  when  collective  pitch  is  increased  and  power  is  added  upon  nearing  the  ground. 

This  effect  of  vibration  upon  visual  preception  assumed  particular  significance  when 
the  helicopter  was  modified  to  serve  as  a  weapons  platform.  It  was  obvious  that  merely 
hanging  armament  on  a  helicopter  added  little  if  the  weapons  fire  failed  to  reach  its 
objective.  Therefore,  great  deal  of  effort  was  expended  in  develop'ng  our  present 
weapons  sighting  devices:  and  minimizing  the  adverse  effect  of  the  inherent  vibration 
on  visual  preception  was  of  paramount  concern. 

It  is  of  interest,  that  vibration  may  also  have  a  beneficial  effect.  One  study  of 
helicopter  pilots  found  that  they  utilize  the  vibration  which  they  perceive  as  a 
sensory  evaluation  tool.  Seemingly,  the  modes  of  vibration  preceived  can  assist  the 
pilot  In  evaluating  his  normal  flight  patterns  during  control  of  the  aircraft,  as  well 
as  assist  in  the  detection  and  diagnosis  of  possible  5 /stem  malfunctions.  This  is 
truly  a  return  to  v.he  "seat  of  the  pants”  method  of  flying. 

Medically  we  can  probably  do  the  least  in  this  area  but  will  have  to  rely  upon 
improved  "ihock-mountings  of  engines  and  seats,  increasing  the  comfort  of  existing  seats, 
damping  of  tha  fuselage  walls  by  insulation,  and  similar  engineering  advances. 


Toxicology,  long  of  interest  in  fixed-ring  aircraft  is  also  signified  in  the 
helicopter  because  of  its  ability  to  sain  tain  slow,  stationary,  or  even  reversed  flight. 
This  allows  the  helicopter  literally  to  wallow  in  its  own  excreta.  The  engines  location 
immediately  within  the  fnselage  can  contribute  farther  to  this  problem. 

One  of  the  special  considerations  in  this  respect  is  demonstrated  by  the  OH-1  aircraft. 
Air  intakes  for  cabin  ventilation  are  located  below  the  exhaust.  Although  the  exhaust 
is  expelled  rearward,  the  rotor  wash  is  downward,  thereby  creating  a  potential  source 
of  contamination,  particularly  during  slow  or  stationary  flight.  Fortunately,  the 
introduction  of  gas  turbine  engines  has  reduced  the  carbon  monoxide  content  of  the 
exhaust  because  of  more  complete  combustion  bat  we  must  still  consider  the  other  toxic 
products  that  may  be  produced  hr  the  engine. 

A  new  area  of  toxicology  was  also  introduced  when  the  helicopter  was  modified  as  a 
gun  platform.  The  toxic  hazard  created  by  the  exhaust  gases  during  firing  was  not 
initially  considered  significant  because  of  the  brisk  ventilation  as  a  result  of  open 
doors.  However,  this  was  subsequently  questioned  wren  pilots  reported  an  odor  of 
cordite  and  a  visible  haze  in  the  cockpit  in  association  with  firing,  in  addition  to 
occasional  respiratory  tract  irritation  and  nausea. 

As  a  result,  the  Army  Aeroxedlcal  Research  Unit  has  teaeed  with  the  Air  Force 
Propulsion  Laboratory  at  Edwards  Air  Force  Base,  California,  to  examine  the  exhaust 
gases  produced  Ly  the  various  types  of  munitions  and  to  determine  their  exact  chemical 
composition  and  degree  of  toxicity- 

This  involves  collecting  the  exhaust  of  gunpowder  end  missile  propellants  under  both 
laboratory  and  field  conditions.  These  gaseous  products  are  then  analyzed,  utilizing 
the  high  resolution  cass  spectrometer,  gas  chromatograph  and  infrared  spectrometer,  and 
determination  made  of  their  concentrations  under  various  environmental  conditions. 

This  project  is  still  not  complete  bat  depending  upon  their  results,  weapons  systems 
aay  require  modification  or  methods  developed  for  filtering  these  noxiouz  gases  frees 
the  aircraft  environment. 

Spatial  disorientation  has  long  been  recognized  as  a  hazard  in  fixed-ring  aircraft. 
Again,  the  helicopter  can  aagnify  the  problem  because  of  its  ability  to  produce  almost 
instantaneous  changes  in  any  of  its  axes.  Eastwood  and  Berry,  in  I960,  interviewed 
17  Air  Ftorce  helicopter  instructor  pilots  and  found  that  all  had  experienced  one  or 
sore  episodes  of  disorientation.  These  occurred  at  night  in  weather,  or  under  the  hood 
in  simulated  instrument  conditions.  They  reported  52  episodes  (an  average  of  three 
episodes  per  pilot)  and  approximately  3055.  were  classified  as  greater  than  mild.  Another 
report  cited  four  helicopter  accidents  that  accounted  for  19  fatalities  in  which  dis¬ 
orientation  was  a  najor  cause. 

The  United  States  Amy  Board  for  Aviation  Accident  Research  has  reviewed  its  records 
of  Aray  aircraft  accidents  and  identified  36  accidents  in  which  disorientation  played 
a  role.  This  group  cosprised  only  3.45  of  the  najor  accidents,  yet  they  accounted  for 
30.75  of  the  fatalities.  Concurrent  with  their  review  of  accident  records,  350  heli¬ 
copter  aviators  were  interviewed  concerning  their  disorientation  experiences.  Two-thirds 
admitted  experiencing  disorientation  (an  average  of  two  and  one-half  tines).  Again, 
most  of  these  occurred  at  night  or  in  adverse  weather  conditions.  To  avert  accidents. 
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they  were  able  to  give  the  aircraft  control  to  another  pilot,  rely  on  their  instruments 
until  the  feeling  passed,  or  else  regain  visual  contact  with  the  ground  before  completely 
losing  control  of  the  aircraft.  It  is  readily  evident  that  the  instability  of  the 
platform  plus  the  greater  difficulty  of  instrumentation  can  overwhelm  an  aviator*  s 
capabilities  in  a  very  short  time. 

Adding  to  this,  the  operational  use  of  helicopters  at  tree-top  level  allows  veiy 
little  tolerance  for  disorientation.  This  is  made  even  more  critical  when  the  operation 
involves  large  numbers  of  helicopters  in  formation  flight.  Under  such  situations  dis¬ 
orientation  in  one  aviator  can  invite  a  massive  catastrophe.  I  will  not  discuss  the 
effect  of  dust,  white-out,  or  bubble  fogging,  but  all  of  these  can  cause  immediate 
disorientation  and  at  a  very  unforgiving  altitude. 

It  is  of  interest  that  anxiety  is  probably  a  bigger  factor  than  attitude  in  contri¬ 
buting  to  disorientation.  This  can  only  be  overcome  by  proper  and  repeated  training, 
particularly  instrument  training,  to  counter  its  effect.  Concurrent  with  our  concern  for 
the  human  aspects,  there  mast  also  be  improvements  in  present  aircraft  instrumentation. 

All  of  these  problems  contribute  directly  or  indirectly  to  our  old  nemesis  -  fatigue. 
This  should  be  no  surprise  since  anyone  who  has  attempted  to  fly  a  helicopter  will 
readily  admit  that  it  involves  10GJ-  flying,  100%  of  the  time.  As  stated  earlier, 
trimsing  is  not  available;  constant  vigilance  on  the  controls  is  essential;  there  is 
increased  muscular  tonus  as  a  result  of  the  sustained  attention;  and  the  low  levels 
of  flight  that  are  imposed  tactically  all  predispose  to  fatigue. 

Unfortunately,  it  Is  very  difficult  to  attribute  accident  causation  to  fatigue. 
However,  it  is  more  than  coincidence  that  fatigue  appears  so  frequently  as  a  possible 
contributing  factor  on  the  accident  investigation  reports.  Certainly,  fatigue  will 
play  a  role  In  the  “cumulation  theory"  of  accident  causation,  where  a  series  of  rela¬ 
tively  insignificant  adverse  events  finally  overwhelm  the  aviator  and  an  accident 
results. 

Flying  hour  limits  are  not  the  answer  to  this  problem.  Although  these  are  a  con¬ 
venient  measurement  of  one  of  the  aviator’s  activities,  it  ignores  the  multitude  of 
other  factors  that  individually  are  of  equal  importance,  and,  combined,  exceed  the 
factor  of  total  flying  time. 

The  answer  to  this  problem  is  command  awareness  and  supervision  of  the  problem  with 
the  direct  assistance  of  the  flight  surgeon,  opr  ~itions  officer,  safety  officer,  and 
subordinate  flight  leaders.  I  will  say  no  more  since  this  will  undoubtedly  be  discussed 
elsewhere  in  greater  detail. 

I  believe  my  ccurcuts  can  be  summarized  by  quoting  Marcus  Titius  Platius,  who  in 
250  BC,  stated  "Flying  without  feathers  is  not  easy”.  Today,  "Flying  without  wings 
is  even  more  difficult". 
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DISCUSSION 


Fg  Cdr  Burton  asked  about  the  development  of  improved  lnstrunents  and  automatic  aids 
to  ease  the  pilot  task  in  helicopters.  Capt.  Buckley  stated  that  the  H53  is  planned 
to  have  a  Doppler  nav:  gatior,  system,  and  an  improved  autopilot  with  a  'hover- coupler’ 
facility.  Lt  Cdr  Will isms  said  that  the  Royal  Navy  Wessex  aircraft  had  excellent 
autopilots,  primarily  intended  for  use  in  the  anti-submarine  role.  Lt  Col  Shaaburek 
stated  that  there  was  a  lack  of  suitable  equipment  for  the  light  and  utility  classes 
of  tactical  helicopter.  Bri.  Gen.  Lauschner  suggested  that  integrated  display  systems 
being  developed  for  VIOL  aircraft  may  bring  benef'ts  for  helicopters. 

Cdr  Mackie  asked  about  effects  of  noise  on  helicopter  passengers.  There  had  been 
complaints  from  many  users,  from  Royal  Marine  Commandos  to  passengers  in  the  Royal 
Flight  helicopters.  On  partial  solution  appeared  to  be  the  use  of  glass  fibre  ‘down’ 
as  insulation.  Wg  Cdr  Watson  asked  whether  there  was  evidence  of  long-term  hearing 
damage  in  exposed  personnel.  Lt  Col  Bailey  replied  that  the  US  Army  was  currently 
initiating  a  study  on  this  subject  -  it  was  possible  that  cases  of  hearing  loss  would 
be  detected.  Brig.  Gen.  Lauschner  commented  that  acoustic  trauma  from  small -arms 
firing  was  a  much  more  serious  problem.  Lt  Col  Bailey  agreed,  and  recalled  impact  noise 
levels  of  170  dB  having  been  mentioned  at  an  earlier  meeting.  Capt.  Perry  also  agreed 
and  stated  that  In  the  Army  the  problem  was  often  one  of  finding  military  personnel 
of  adequate  experience  suitable  for  flying  training  who  did  not  have  pre-existing 
hearing  deficit.  Col  Eberling  and  Col  Neel  agreed  that  the  same  was  true  of  their 
services.  Maj.  Asdahl  expressed  the  opinion  that  cotton  ear  plugs,  issued  to  personnel 
for  use  whilst  shooting  ana  also  whilst  flying  as  passengers,  had  proved  very  effective 
in  preventing  acoustic  trauma  in  the  Norwegian  forces. 

Capi.  Buckley  asked  whether  anyone  present  had  experience  to  offer  with  regard  to  the 
use  of  uiay*>03tic  aids  in  helicopters  in  flight.  Capt.  Ireland  stated  that  the  US  Navy 
was  currently  working  on  a  high-background  noise  level  stethoscope. 

There  was  considerable  discussion  on  the  measurement  of  toxic  contaminants  in 
helicopter  cabins.  Lt  Col  Bailey  described  a  developed  hopcalite  system  for  CO  measure¬ 
ment  and  ether  techniques  for  nitric  oxides,  particulate  metal  etc.  Maj.  Asdahl  asked 
about  the  use  of  colour-change  type  detector  tubes.  It  seemed  generally  agreed  that 
they  were  of  insufficient  accuracy  for  most  studies,  particularly  on  transient  levels. 

It  was  acknowledged  that  a  useful  check  on  the  significance  of  the  CO  hazard  was  to 
assay  HbCO  in  the  blood  of  exposed  personnel. 

Capt.  Buckley  asked  for  views  on  body  armour.  Capt.  Mattox  stated  that  the  7  lb  ‘flak- 
vest’  had  proved  reasonably  successful  against  low  velocity  fragments  but  that  the 
laminated  ceramic  ‘Armoured  chest  protector’  was  more  useful  in  that  it  offered  pro¬ 
tection  against  modern  high  velocity  missiles.  Ballistic  protection  helmets  were 
currently  under  development. 


RESUME 


Les  informations  visuelles  dont  dispose  le  pilote  d’ h^licoptfere  sont 
d^crites  et  examinees.  Les  problemes  que  l'on  rencontre  frequemment  dans 
les  operations  helicoptdres  sont  associ^s  aux  aspects  visaels  de  ce  genre 
de  vol.  L’  auteur  insiste  sur  1*  importance  d*  un  champ  visual  suffisant 
dans  1*  heiicopt£re. 

La  possibility  de  selection  et  d’  entraiuement  dans  la  perception  du 
mouvement.  est  indiquee. 
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OPERATION  OP  HELICOPTERS  SOME  VISUAL  PROBLEMS 
Surgeon  Cdr  W.  A.N.Mackie,  Rf- 


Helicopter  flight  because  of  its  operational  role,  still  mainly  occurs  close  to  the 
ground  or  surface  of  the  sea,  i.e.  in  visual  contact.  Though  night  and  bad  weather 
flying  is  now  possible  by  instrumentation,  and  in  some  configurations  automatically, 
the  final  approach  to  the  hover  and  to  the  touch  down  requires  direct  visual  contact, 
even  in  sopnisticated  landing  areas.  Prom  external  visual  cues  the  helicopter  pilot 
must  compute  his  rate  of  approach  tc  the  touch  down  point  (i.e.  rate  of  height  change, 
rate  of  forward  deculeration,  amount  of  heading  alteration)  to  enable  him  to  come  to 
the  hover  and  then  land.  In  good  visual  conditions  the  pilot  can  carry  this  out  with 
little  difficulty.  However  trials  of  a  blind  approach  to  a  pad  under  guidance  on  a 
20°  glide  path  by  BEA  experimental  unit  (Lennox,  1962)  on  a  prepared  pad  showed  that 
at  breakout,  errors  of  15°  in  heading  with  150  ft  in  azimuth  were  possible  and  this 
gave  the  pilot  little  time  to  decide  from  external  cues  whether  to  continue  or  abort 
the  approach. 

Thus,  operationally  in  the  field  bad-weather  and  large-scale  night  flying  are  limited 
at  present  because  of  this  requirement  to  use  external  cues.  Similarly,  on  take  off 
the  pilot  must  gain  the  hover,  ease  the  aircraft  into  forward  flight,  prevent  it  sinking 
as  it  comes  off  the  -p-ound  cushion  effect  and  avoid  obstacles  in  the  take  off  pathway. 

During  forward  flight  over  a  level  surface  the  pilot  sees  a  phenomenon  known  to  all 
car  drivers,  the  apparent  flow  of  ststintiary  objects,  or  the  surface  relative  to  the 
pilot's  eye  -  and  these  give  important  ciues  to  the  velocity,  direction  of  movement 
and  the  approach  of  the  vehicle  to  other  objects  or  surfaces.  In  the  case  of  the  car 
one  is  normally  dealing  with  movement  in  two  planes;  in  the  aircraft  movement  and 
change  of  movement  in  all  three  planes  can  be  detected. 

This  phenomenon  was  first  studied  in  relation  to  aircraft  by  Gibson,  Oium  and 
Rosenblatt  (1955)  who  investigated  the  use  nf  multiple  parallel  clues  to  perspective 
in  a  study  of  fixed  wing  aircraft  landings.  They  constructed  a  series  of  diagrams  to 
illustrate  the  differential  velocities  at  different  points  of  the  Earth’s  surface  for 
various  fields  of  view  relative  to  the  line  of  motion.  Each  diagram  representing 
velocity  vectors  is  a  projection  of  the  ground  on  a  picture  plane  in  front  of  the  eyes. 
These  were  later  proved  by  mathematical  analysis. 

TVo  points  must  be  made:- 

1.  Movement  parallel  to  a  surface  gives  rise  to  pure  flow. 

2.  Movement  directly  towards  or  away  from  a  plane  at  a  right-angle  to  the  flight 
path  gives  rise  to  apparent  radial  movement  outwards  or  inwards  to  the  observer. 
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If  the  pilot  takes  off  into  the  hover  he  will  perceive  a  radial  movement  inwards 
till  the  required  height  is  reached.  In  the  hover  his  visual  world  must  be  motionless, 
any  linear  flow  means  movement  either  forward  or  sideoays;  any  radial  movement  a  change 
of  height.  As  he  goes  into  forward  flight,  linear  flow  increases  with  speed,  his 
height  relative  to  the  surface  giving  rise  to  distortion  of  the  flow.  In  the  case  of 
an  approach,  the  projection  of  the  ground  appears  to  expand  radially  from  a  centre  at 
the  intersection  of  the  approach  path  with  the  ground  -  to  reach  a  maximum  between  that 
point  and  the  horizon  and  then  to  vanish  at  the  horizon  (Pig.  5).  In  the  vertical  move¬ 
ment  towards  a  surface,  as  ir.  landing  from  the  hover,  the  differential  velocities  extend 
radially,  small  close  to  the  centre  and  increasing  outwards  to  about  60°  visual  angle 
from  the  horizontal  to  vanish  again  at  the  horizon. 

The  perspective  of  motion,  which  is  a  function  of  multiple  parallax,  is  one  of  the 
more  important  clues  of  helicopter  control.  Because  of  their  rate  values  the  pilot 
learns  to  react  to  these  by  the  required  amount  of  control  response  to  carry  out  the 
manoeuvre. 

It  must  be  added  that  in  addition  to  motion  perspective,  other  distance  clues  such 
as  perspective  of  size  and  density  and  the  binocular  disparity  of  retinal  images,  must 
all  play  a  part  in  the  final  judgement  of  approach  to  the  surface.  Without  these 
additional  clues,  changes  of  height,  for  instance,  can  be  appreciated  but  exact  heights 
above  the  surface  may  be  difficult  to  gauge.  Por  example,  a  pilot  going  into  an  empty 
landing  area  hit  his  tail  rotor  on  the  ground,  normally  there  were  other  aircraft  or 
ground  personnel  about,  this  day  there  were  none.  For  the  same  reason,  flying  over 
the  sea  with  waves  of  an  unknown  height  the  pilot  may  be  unable  to  judge  whether  he  is 
at  50  ft  with  2  ft  waves  or  at  1G00  ft  with  10  ft  wave-caps.  A  series  of  experiments 
in  which  pilots  were  asked  to  hover  over  i  grass  field  as  close  to  a  coloured  marker 
fiat  cn  the  ground  as  possible,  their  estimate  of  their  heights  showed  a  marked  varia¬ 
tion,  though  they  all  maintained  a  reasonably  steady  hover. 

It  has  been  noted  that  many  early  helicopter  pilots  did  not  like  to  fly  above 
2000  ft  and  in  some  cases  complained  of  vertigo.  It  is  suggested  that  above  this 
height  the  helicopter  pilot's  rate  of  motion  perspective  becomes  decreasingly  apparent 
and  that  this  is  why  this  "break  off’  phenomena  occurs.  However,  with  better  instru¬ 
mentation  and  instrument  flying  practice,  the  helicopter  pilot  transfers  to  the  fixed 
wing  pilot’ s  mode  cf  flying. 

However, less  of  motion  perspective  occurs  in  the  absence  of  texture  e.g.  flying 
over  snow  or  calm  sea.  Crews  operating  from  HMS  Protector  in  Antarctica  found  that 
they  could  not  maintain  a  stationary  hover  in  Whirlwind  (S51)  aircraft  but  tended  to 
land  with  a  lateral  movement  on  the  aircraft,  usually  towards  the  right,  the  pilot 
having  to  look  to  the  right  side,  due  to  the  engine  cowling  obscuring  forward  and 
downward  vision,  and  in  so  doing  tending  to  bring  the  stick  across  to  the  right.  To 
avoid  this  it  was  customary  to  have  in  the  back  of  the  aircraft  a  drum  of  waste  oil 
which  was  split  out  over  the  landing  area  before  touchdown  was  attempted. 

Under  certain  circumstances  at  sea  clues  of  motion  perspective  can  give  rise  to 
illusions  of  movement  e.g.  a  helicopter  in  the  hover  in  a  cross  sea,  may  well  be 
apparently  moving  against  the  swell.  The  opposite  can  also  happen,  e.g.  in  calm 
conditions,  in  the  hover  the  rotor  downwash  can  set  up  a  radial  disturbance  of  the 
sea  surface  which  appears  from  below  and  behind  the  pilot,  giving  rise  to  the 


impression  that  the  aircraft  is  losing  height  and  going  backwards.  It  is  a  practice 
in  normal  operation  of  the  aircraft  in  the  rescue  role  for  the  pilot  to  watch  his 
line  up,  whilst  height  and  ground  speed  are  given  by  the  aircrewaan  in  the  back. 

It  is  suggested  that  some  accidents  have  been  caused  by  false  motion  perspective 
clues.  A  series  of  crashes  occurred  in  US  Army  helicopters  that  were  in  night  formation. 
The  formation  lost  touch  with  the  leader  and  on  breaking  cloud  a  number  crashed,  -  they 
were  flying  over  a  dark  area  with  a  limited  number  of  lights  on  the  ground.  It  was 
suggested  that  the  reflections  of  these  lights  in  the  transparencies,  giving  rise  to  a 
false  motion  perspective,  led  to  disorientation  of  the  pilots. 

Ihe  implications  of  this  important  visual  clue  are:- 

(i)  that  pilots  during  their  training  are  made  aware  of  the  phenomenon  and  the 
possible  illusions.  Even  experienced  pilots  are  unaware  of  some  of  the 
important  approach  clues. 

(ii)  that  landing  areas  should  have  suitably  textured  surfaces  and.  ideally,  some 
size  indication.  Obviously  a  human  being  is  the  ideal. 

(iii)  as  the  phenomenon  is  also  valid  at  night,  lighting  patterns  must  be  dispersed 
to  allow  line  up  and  movement  on  X  and  Y  axes  to  be  lined  up  early. 

This  means  that  approach  paths  to  a  landing  platform  on  a  frigate  should  never  be  from 
astern  -  as  the  expansion  of  the  touch  down  point  i.e.  the  landing  platform,  only 
occurs  late  in  the  approach,  and  appreciation  of  the  rate  of  closing  the  ship  from  the 
beam,  allowing  the  whole  ship’s  length  to  be  in  the  picture  projective.  In  practice 
the  approach  from  two  miles  is  carried  out  on  1<J0C  on  the  bow,  with  a  glide  path 
indicator  set  up  to  give  position  on  the  glide  path.  The  helicopter  is  brought  into 
the  hover  close  to  the  side  of  the  ship  which  is  steering  10°  out  of  wind,  and  the 
aircraft  moves  sideways  onto  the  platform. 

Lastly  the  question  of  how  much  does  the  helicopter  pilot  require  to  see  must  be 
examined  in  the  light  of  motion  perspective. 

In  aircraft  with  a  downward  cut  off  of  42° -47°  from  the  horizon  in  a  series  of 
pilots,  they  were  able  to  use  between  32°  -  39°  angles  of  sight  to  maintain  the  hover 
on  a  ground  marker,  at  hover  heights  between  3  ft  6  in.  to  17  ft.  This  agrees  with 
Sunkes  and  Pazeras  work  in  a  study  of  helicopter  pilots’  eye  movement  when  they  postu¬ 
lated  a  minimum  downward  cut  off  of  35°  +  ‘a’  where  'a’  was  the  average  nose-up  attitude 
flown  by  pilots  consistently  in  the  typo,  and  this  should  extend  from  10°  left  to 
15°  right  of  the  vertical  eye  reference  line.  However,  this  gives  a  very  limited  motion 
perspective.  It  was  found  that  at  approach  paths  of  over  20°  in  S. 55  aircraft,  that  the 
pilots  use  their  side  transparencies  when  carrying  out  steep  approaches  -  if  necessary 
yawing  the  aircraft  to  do  so.  This  allows  them  to  look  sideways  and  more  vertica  ry  - 
both  leading  tc  an  increased  motion  perspective. 

Finally,  it  is  suggested  that  visual  requirements  of  helicopter  pilots  must  be  looked 
at  in  the  light  of  motion  perspective  -  and  that  suitable  test  devices  could  be  readily 
designed  to  teach,  test  and  if  necessary  eliminate  those  pupils  who  show  a  poor  response 
to  these  visual  clues. 


160 


ACKNOWLEDGEMENTS 

Figures  1  and  5  are  reproduced  fay  courtesy  of  Houghton  Mifflin  Co. ,  Boston,  from 
Reference  5.  Figures  2.  3  and  4  are  reproduced  from  Reference  4,  fay  kind  permission 
of  the  Editors  of  the  American  Journal  of  Psychology. 


REFERENCES 


1.  Eastwood,  H.K. 
Berry,  C.A. 


Disorientation  in  Helicopter  Pilots.  Aeros^-tcc  Med.  Vol.31, 
1960,  pp.  191-199. 


2.  Farrand,  R.E. 


3.  Gibson,  J.J. 
et  al. 


A  Pilot  Questionnaire  Study  of  Cockpit  Visibility  Require¬ 
ments  for  Army  Helicopters.  Technical  Development  Report 
TDR  No. 350,  CAA  Technical  Development  Centre,  Indianapolis, 
Indiana,  1958. 

Parallax  and  Perspective  During  Aircraft  Landings.  Am.  J. 
Psychol.  Vol.68,  1955,  pp.  372-385. 


4.  Gibson,  J.J. 


The  Optical  Expansion-Pattern  in  Aerial  Locomotion.  Am.  J. 
Psychol.  Vol.68,  1955,  pp.  480-484. 


5.  Gibson,  J.J. 


The  Perception  of  the  Visual  World.  Houghton  Mifflin  Co., 
Boston,  1950. 


6.  Lennox,  S.  G. 


Helicopter  Approach  Guidance  Aids  -  Part  2  -  Approach 
Guidance.  Jl.  R.  Aeronaut.  Soc.  Vol.66,  1962,  pp.  87-102. 


7.  Sunkes,  J.A.  A  Study  of  Helicopter  Pilots’  Eye  Movements  During  Visual 

Pazera,  E.E.  Flight  Conditions.  Test  and  Experimentation  Division, 

Bureau  of  Research  and  Development,  FAA  (Task  No.  59-205, 
10)  Final  Report,  1959. 


The  discussion  following  this  paper  appears  on  page  164. 


161 


Pig. 1  Shows  the  notion  perspective  in  relation  to  an  aircraft  flying  parallel  to  the 
earth’s  surface.  The  ground  ahead  seems  to  expand  radially  from  a  centre 
at  the  horizon.  The  ground  to  right  and  left  seems  to  be  skewed 
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Pig. 2  Shows  the  differential  velocities  from  an  observer  in  the  centre  of  the  circle, 
the  aircraft  in  level  flight  towards  0°.  Distances  from  the  centre  of  the 
circle  represent  the  angle  between  the  line  of  sight  and  the  vertical. 

It  can  be  3een  that  i'rom  behind  the  beam  position  the  ground  motion  seems 
to  track  radially  towards  another  centre  at  the  180°  position  on  the  horizon 
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Pig. 3  The  pattern  of  velocities  during  level  flight.  The  pilot’s  view 
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Fig. 4  Shows  the  differential  velocities  in  movement  towards  a  frontal  surface  perpendi¬ 
cular  to  the  line  of  locomotion;  i.e.  in  this  case  the  vertical  landing  of  the 
helicopter  -  the  apparent  velocities  spread  radially  from  the  centre  to  be 
maximum  at  some  45°  to  30°  angle  of  sight  with  the  horizontal,  but  in  the  forward 
moving  vehicle  any  obstruction  at  right  angles  to  the  flight  path  gives 
rise  to  the  same  radially  expanding  pattern 
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DISCUSSION 


ft  Cdr  Bor  too  asked  the  speaker  Aether  there  ns  evidence  that  visual  acuity  of  the 
type  repaired  in  the  situation  under  discussion  could  be  Improved  aj  training.  It  res 
important  to  pursue  such  techniques  if  they  were  effectiTe  because  it  night  enable  the 
initial  requirements  in  visual  standards  to  be  relaxed  soaeahat.  Cdr  Mackie  thought 
that  improvement  aas  possible  although  he  could  quote  so  figures.  Air  Cdre  Fcxbargk 
asked  about  the  importance  of  binocular  vision  in  helicopter  flight,  particularly 
distance  judgement.  Cdr  Backie  emphasised  that  notion  parallax  detection  aas  a 
monocular  function,  and  thought  that  binocular  depth  appreciation  aas  relatively 
unimportant. 


In  reply  to  a  question  iron  Brig.  C<*. Laasdmer.  Cdr  Backie  suggested  that  one  of 
the  most  practical  tests  of  the  visual  skills  required  in  helicopter  flying  aas  the 
skill  in  car-driving,  eves  though  the  latter  aas  a  tao-dixensioaal  task. 


VIBRATIONS  SUR  KELICOPTERE 

piT 

E.  Serfs  ec  R.*jffret.  PAP 
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SUVHARY 


A  orelininary  report  is  na de  on  the  vibration  characteristics  of  a 
ne*  French  ailitary  helicopter,  the  Sad  Aviation  $30. 

Vibration  levels  are  found  to  be  relatively  high  by  cosparison  with 
the  S.A.  Super  Prelon.  There  is,  in  particular,  vibration  in  the 
frequency  band  of  17. 5  to  20. 7  Hz. 

The  high  incidence  of  bade  pain  in  helicopter  pilots  (87. 5%  in  one 
survey)  is  discussed,  and  aechanisas  and  treataent  are  reviewed. 
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yjBRATIONS  SUR  HELICOPTERE 
H.Seris  et  R.Auffret,  FAF 


Nous  avions  il  y  a  2  ans  present^  a  1’ Aerospace  Medical  Panel  une  Atude  rAalisAe 
sur  1'hAlicoptAre  lourd  Sud  Aviation  3  210  Super  Prelon.  Nous  envisagions  de  vous 
exposer  aujourd'hui  un  travail  identique  A  propos  du  SA.  330  hAlicoptAre  de  manoeuvre 
destind  a  1’ArsAe  de  Terre.  Le  programme  d’essais  de  l’appareil  qui  nous  Atait  destinA 
ne  nous  a  jusqu’ A  present  pernis  qu’un  seul  vol  de  mesures  et  ce  vol  a  6t4  rAalisA  le 
saaedi  20  mai  1967.  II  ne  nous  a  pas  et^  possible  de  dApouiller  la  totality  des 
enregistreaents  qui  comport ent  plus  de  300  spectres,  et  nous  ne  pourrons  vous  donner 
que  quelques  r^sultats  fragmentaires,  que  nous  comparerons  A  ceux  relevAs  sur  le  Super 
Frelon. 

Le  SA.  330  est  un  helicoptAre  de  tonnage  ooyen  (6. 4T),  de  rayon  d’ action  400  Kms  A 
270  Ka/H.  Cet  appareil  pernet  de  transporter  12  commandos  et  leur  Aquipement.  II 
existe  une  version  sanitaire  capable  d’ eaporter-  6  blesses  ou  naiades  couches  ct  4 
passage rs  assis.  L*  Equipage  enfia  comporte  1  pilote,  1  copilote,  et  1  mAcanicien. 

II  s’ agit  (fun  helicoptAre  a  2  turbines,  d’une  puissance  de  1300  CV. 

Sigualons  enfin  que  le  rotor  tourne  A  260/270  tours/ninute.  qu’ il  conporte  4  pales 
ce  qui  nous  laisse  prevoir  une  frequence  de  17  A  18  Hz.  Le  rotor  de  queue  a  une  vltesse 
de  rotation  de  1300  tpm  et  compte  5  pales;  il  generd  une  frequence  beaucoup  plus 
AlevAe  de  108  Hz. 


INSTALLATION  D' ESSAIS 

Nous  ne  la  dAcrirons  pas  A  nouveau.  Elle  coaporte  8  voles  de  mesures  dont  chacune 
est  constitute  par: 

I  acctltromAtre  A  mutuelle  inductance  J.  222  ±  2. 5  g.  ACB 

Alimentation  sur  28  V. 

Porteuse  2000  Hz.  D  11  bloc  dtmodulateur  D. 5  461  ACB.  Ampiificateur  ff. 6  200  SAT 
et  filtres  0. 200  Hz  A  5%. 

Les  tensions  tlecfcriques  fournies  par  ces  chalnes  de  mesures  de  conception  trAs 
classiquee  sont  enregistrts  en  modulation  de  frequence  au  Standard  IRIG  sur  1* enregis- 
treur  magnttique  erabarquable  tolana  A.  4022. 

La  bande  magnttique  comporte  en  plus  des  6  voies  de  mesures  une  voie  phonie  et  des 
tops  permettant  ie  dtpouillement  autcmatique.  A  la  sortie  de  1’ interface  Z  0000,  les 
bandes  magnttiques  codtes  sont  traittes  sur  IBM  70:70. 


I 
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Par  ailleurs,  sur  enregistreur  lecteur  Ampex  F.  R  1300  la  bande  magndtique  analogique 
peut  Stre  visionnde  sur  magascope  Teleco  15  voles,  les  portions  intdressantes  mises  en 
boucles  et  les  spectres  de  frequence  sont  analyses  par  un  tUANIECH.  304  et  tracds 
sur  table  tragante  XY  Hewlett  Packard:  en  g  par  Hz  ou  en  g2  par  Hz  ce  qui  donne  une 
meilleure  representation  de  1’  dnergie  correspondant  a  1* excitation. 

Nous  avons  par  ailleurs  mis  au  point  des  progresses  de  traitesient  d  partlr  des  bandes 
coddes.  Ces  programmes  nous  fournissent  d  la  sortie  de  1' IBM  70:70:  une  fonction 
d’  autocorrelation,  une  densitd  spectrale  par  decomposition  en  serie  de  Fourier,  une 
analyse  statistique  des  distributions  d’  amplitude  sur  le  signal  global  ou  le  signal 
filtrd. 

Chacune  de  ces  explorations  est  susceptible  de  fournir  des  renseignements  intdressants 
pour  juger  de  la  nature  des  processus  vibratoires  de  leur  transmission  a  triers  les 
masses  de  systeme  homme-sidge,  de  1*  efficacitd  des  dispositifs  de  protection,  enfin  et 
surtout  du  risque  de  pertuibation  physiologique  pour  le  pilote. 

Les  6  captaurs  sont  rdpartis  en  deux  blocs  de  trois  correspondant  aux  trois  axes  du 
tridde  de  rdfdre.'iee  avion.  Efc  ce  qui  ccncerne  la  SA.  330,  trois  niveaux  ont  dtd 
enregistrds:  plancher-sidge,  ce  qui  permet  d*  dtudier  la  fonction  de  transfers  du  sidge, 
plancher-tdte  du  pilote,  qui  rend  conpte  de  la  transaissibilitd  du  systeme  bc/ane-sidge. 

Toutes  les  configurations  de  vol  ont  dtd  expiordes  lors  du  premier  essai  depuis  la 
mise  en  route  des  jusqu’  4  1* atterrissage:  pallier  virages,  transitions  VNE  ...  et  ceci 
dans  les  Unites  de  la  sdcuritd. 


RESULTATS 

Les  premiers  dcpouilleaents  sont  lntdressants,  car  ils  confirment  1’ opinion  sub¬ 
jective  des  pilotes.  Le  prototype  du  SA.  330  que  nous  avons  essajd,  prdsente  un 
niveau  vibratoire  plus  dlevd  que  le  Super  Frelon.  L’  abaissement  de  la  frdquence  du 
rotor  principal  de  20,7  d  17.5  Hs  est  fort  bien  ressentie  par  les  pilotes.  Nous 
avons  ddjd  pu  nous  faire  une  idde  de  la  fonction  de  transfert  du  sidge.  Alors  que 
nous  constaticns  un  amortisseoent  du  sidge  de  Super  Frelon  sur  les  axes  X  et  Z,  celul 
du  330  d  tendance  k  transmettre  intdgralement  et  parfois  a.  amplifier  les  excitations 
qu' il  reqoit.  Nous  retrouvons  sur  le  sidge  plus  particulierement  en  Y  une  bosse  d 
8  Hz  trds  proche  des  rdsonnances  du  corps  hunain  telles  qu-elles  ont  dtd  ddfinies 
par  Diecknan,  Goldman  et  Von  Gierke  et  que  les  expdrimentations  de  Wisner,  Coennan, 
Clark,  White,  Hornick  et  Parks  ont  mis  en  dvidence. 


PKYSI0PATH0GENIE 

Les  travaux  des  expdrimentateurs  que  je  viens  de  citer,  la  thdse  de  Sliosberg,  les 
essais  rdalisds  d  la  Regie  Renault  par  le  Or  Tariere  et  1’ dtude  radiologique  en  cours 
d  l’HOpital  Dominique  Larrey  d  1*  instigation  de  non  excellent  ami,  le  Professeur 
Delahaye,  nous  permettent  de  prdvoir  les  effets  anatomopathologiques,  de  ces  vibrations. 
II  est  un  second  domaine  dont  les  travaux  de  Guignard  et  de  Harris  et  Shoemberger  ont 
montrd  1*  extrlme  importance,  il  s’  agit  des  performances. 
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Sur  le  plan  anatoao-physiologique  Sliosberg  a  dcrit  que  87.5%  des  pilotes  d’hdlicop- 
tdre,  sent  des  dorsalgiques.  II  fixait  le  seuil  d'  apparition  des  douleurs  &  la  300ene 
heure  de  vol.  avec  un  rythae  de  vol  de  4  &  5  h.  par  jour.  40  k  50  h.  par  mols.  Je  me 
souviens  que  lorsque  j*  ai  citd  ces  chiffres  M.  Le  Medecin  Gdneral  Evrard  les  a  trouvd 
tres  dlevds  par  rapport  a  ceux  des  forces  aeriennes  Beiges.  II  pourra  peut  dtre  nous  dire 
tout  a  1* heure  son  opinion  avec  un  recul  de  2  ans.  Ces  douleurs,  ffisner  les  explique 
par  le  rdle  d’ aaortisseur  que  les  muscles  pdrivertdbraux  sont  appelds  k  jouer.  Lorsque 
le  bassin  du  pilote  est  excite  par  une  force  correspondant  k  0.6  g  et  que  sur  la  tSte 
on  ne  retrouve  que  0.1  g  ou  moins,  11  y  a  ndeessaireaent  quelque  part  une  abiorpticn 
d’dnergie.  Ceci  au  depend  de  la  musculature  pdrivertdbrale  et  des  disques  icter- 
vertdbraux 

Des  dtudes  rdeentes  mendes  ea  France  sur  le  rdflexe  myotatique  et  les  frdc.uences 
d’  entraineoent  seablent  montrer  que  les  frdquences  de  6  ou  7  Hz  correspondent,  non 
point  k  des  frdquences  propres  du  corps  en  fonction  des  masses  cises  en  ieu,  sais  k 
un  phdnomdne  intrinseque  de  rdgulation  du  systhae  nerveux  central.  Que  ce  soit  par 
fatigue  uusculaire  ou  par  ddfaillance  du  systene  de  rdgulations  la  musculature  pdri- 
vertdbrale  cesse  au  bout  d'un  certain  temps  de  jouer  son  r31e  d*  amortisseur. 

Les  vibrations  agissent  alors  directeaent  sur  1'  ensemble  vertdbre,  disque 
lntervertdtral. 

II  est  hors  de  doute  que  1' hyperpression  sur  la  partie  antdrieure  du  disque  inter- 
vertdbral,  en  position  assise  surtout  avec  flexion  vers  avant  est  en  relation  directe 
av.ic  le  refoulement  vers  les  racines  nerveuses  du  nucleus  puposus.  ainsi  que  Keegan 
l'a  montre.  Sur  le  plan  du  pilotage  des  hdlicopt&res,  cette  position  cnrresjrand  aux 
configurations  de  vol  k  proximitd  du  sol  ot  de  ce  f-it  k  des  pdriodes  d’  amplitudes 
maxiiaaies  des  vibrations  de  trds  basse  frdquence. 

&i  ce  qui  conc-erne  les  performances,  Guignard  a  mis  en  dvidence  1’ action  itdfaste 
des  vibrations  sur  la  vision. 

Harris  et  Shoenberger  ont  montrd  la  ddtdrioration  des  performances  globalts  pour 
des  vibrations  de  trds  basse  frdquence  5,  7  et  11  Hz,  en  rdgime  sinusoidal,  ou  lorsque 
le  sujet  est  soumis  k  des  vibrations  irrdgulidres. 


SIGNES  CLINIQUES,  EVOLUTION,  TRAITEXENT 

Les  manifestations  sont  bien  connues:  douleurs  diffuses  de  la  colonne,  qui  peu  a 
peu  se  localisent  dans  les  rdgions  cervicales,  dorsales  ou  lonbaires.  Les  deraidres 
dtant  le  plus  souvent  atteintes. 

Au  stade  suivant:  la  raideur  articulaire,  les  algies  permanentes  exsacerbdes  par 
les  efforts  ou  le  vol  sont  la  rdgle,  accompagndes  parfois  d’ irradiation  sciatique. 

La  radiologie  met  en  dvidence  une  frdquence  anormale  des  ddviations  scoliotiques 
lombaires  et  Muntagard  signale  en  outre  des  signes  discrets  d’  arthrose. 

L*  dvolution  est  fonction  de  la  cadence  des  vols,  aggravdes  par  la  fatigue,  ;.es 
efforts,  le  vol  k  basse  altitude  dans  les  turbulences.  Les  douleurs  sont  calmiies  par 
le  repos  ou  le  changement  d’  activitd. 
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Sur  le  plan  th^rapeutique,  deux  attitudes  sont  a  envisager.  En  p^.riode  aigtte 
les  calmants,  les  curarisants  de  synthase,  la  physioth^rapie  ainsi  que  ies  manipulations 
vertebral es  et  les  tractions  jointes  au  repos  allonge  couplet,  entratnent  la  disparition 
de  phdnoatees  douloureux.  Toutefois  seul  un  traiteaent  de  longue  haleine  protfegera  xe 
pilote  contre  les  r&idives.  II  doit  §tre  entrepris  tr£s  t6t  et  continue  pendant  des 
mois.  En  fait  tous  ces  sujects  3ont  condaanfe  k  la  gymnastique  vertdbrale  &  perp^tuitd. 
L’  interruption  de  celle-ci  ne  tarde  pas  a  se  traduire  par  la  ^apparition  des  douleurs 
surtout  si  le  pilote  continue  4  voler. 

La  resistance  aux  vibrations  est  netteoent  accrue  par  une  bonne  musculature  abdooinale 
et  pdri-vertdbrale. 


PROPHYLAXIS 

II  y  a  lieu  egalenent  de  r^duire  le  plus  possible  les  sources  de  vibrations  dans  la 
machine  elle-m8se.  Le  sl£ge  doit  8tre  tout  specialemant  dtudi^  et  son  role  araortisseur 
est  essentiel  surtout  dans  les  tres  basses  frequences. 


CONCLUSION 

Cette  premiere  evaluation  du  SA.  330  met  en  evidence  les  deux  classes  de  vibrations 
relevees  sur  la  plupart  des  hdlicopt&res  et  avions. 

Des  excitations  de  tr£s  basses  frequences  c»aaune3  A  tous,  dont  les  turbulences 
atmosphdriques  et  les  ph^nomfenes  a^rodynaaiques  sont  4  l’origine. 

Leur  amortissenent  est  difficile  A  redliser.  II  est  impossible  d’  abaisser  de  faqon 
importante  la  frequence  propre  d’ un  si  Age  sans  accroltre  sa  masse  consid&rablement. 

La  solution  d'un  si£ge  monte  sur  i-uspension  hydropneurmatique  pourrait  Stre  envisagee. 

Les  vibrations  de  17  Hz  et  au-dessus  sont  d’ origlne  mdcanique:  rotor  principal, 
anti-couple  et  appareil  moteur. 

Ces  frequences  sont  au-dessus  des  r£sonnances  du  corps  humain,  elles  sent  moins 
bien  perQues,  reals  ces  vibrations  n’  en  contiennent  pas  moins  une  quantite  d’  4nergie 
importante.  On  a  beaucour  etudie  les  vibrations  sur  I’axe  vertical.  II  ne  faut  pas 
cependant  oublier  que  les  excitations  transversales  seumettent  le  squelette,  les  ligaments 
et  les  muscles  k  un  travail  en  cisaillement  qui  ne  seuble  pas  negligeable. 

Une  amelioration  du  slAge  dans  le  sens  de  la  reduction  de  ces  vibrations  serait 
souhai table. 

Enfin  la  position  du  pilote  est  essentielle,  en  particulier  la  commande  de  pas 
cyclique  qui  oblige  parfois  le  pilote  k  se  pencher  en  avant  et  k  gauche,  en  position 
dissymetrique. 

Les  heiicoptfires  out  toujours  presente  des  niveaux  vibratcires  eieves,  il  importe 
de  readier  en  mieux  k  ce  defaut  afin  d’ accroltre  le  comfort  des  equipages  et  du 
personnel  transporte.  II  serait  scuhaitable  que  les  dorsaigies  et  les  troubles  verte* 
braux  ne  constituent  plus  une  des  maladies  profesionnelles  des  pilotes  d’ heiicopt^re. 
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DISCUSSION 


Maj.  Gen.  Evrard  recalled  that  at  Madrid  in  1962  there  had  been  a  presentation  emphasis¬ 
ing  the  importance  of  seating  position  in  various  helicopter  types;  in  some  the  posture 
of  the  pilot  would  clearly  to  likely  to  give  rise  to  back  pain.  Dr  Seris  acknowledged 
the  differences  between  them. 

Ig  Cdr  Eley  asked  about  the  use  of  abdominal  belts.  He  had  tried  the  type  issued  to 
French  helicopter  pilots  and  found  it  very  comfortable.  Is  their  use  mandatory  in  the 
French  air  force?  Dr  Seris  replied  that  their  use  was  voluntary.  Their  apparent 
effectiveness  probably  stemmed  from  the  way  in  which  they  allowed  the  wearer  to  relax 
tension  in  the  paravertebral  muscles.  He  felt  that  it  would  be  unwise  to  wear  such 
belts  on  all  flights,  as  muscle  tone  might  be  lost. 

fg  Cdr  Eley  asked  about  vibration  levels  in  the  Sud  340  rigid  rotor  helicopter. 

Dr  Seris  replied  that  he  had  not  yet  had  an  opportunity  to  make  measurements  in  this 
type. 

Capt.  Perry  felt  that  most  back  troubles  could  be  prevented  by  attention  to  seat  and 
harness  design.  Dr  Seris  agreed.  Brig.  Gen.  Lauschner  expressed  surprise  at  the 
quoted  figure  of  30%  for  back  disorders.  Was  the  incidence  related  to  age?  Dr  Seris 
replied  that  in  spite  of  early  suggestions  of  a  correlation  it  now  appeared  that  the 
only  group  with  a  definitely  enhanced  susceptibility  was  those  with  a  past  history  of 
back  injury.  There  was  considerable  discussion  on  the  value  of  X-ray  examination  to 
eliminate  those  with  vertebral  column  abnormalities.  Dr  Seris  stressed  the  value  of 
such  X-rays  as  ‘controls’  before  a  person  undertook  helicopter  flying  duties. 


FATIGUE  IN  HELICOPTER  AIRCREWS  IN  COMBAT 


by 


Captain  J.T.  Adams,  US  Army,  MC 


Dept  of  Aviation  Medicine,  US  Army  Hospital 
Fort  Rucker,  Alabama  36360,  USA 
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RESUME 


Etude  de  la  fatigue  des  Equipages  d*  helicopteres  au  cours  d’  operations 
de  combat  au  Vietnam.  Cette  dtude  e3t  basde  sur  les  observations  person- 
nelles  de  1'  auteur,  mddecin  de  1*  air,  affectd  4  un  bataillon  adrien  composd 
d’  app&reils  &  voiture  tournante  et  intdgrd  &  une  division  de  conception 
nouvelle  quant  a  1*  utilisation  des  hdlicopteres  et  de  1’  infanterie. 

L’  dtude  comprendra  le  rfile  de  la  mission,  du  milieu  aabiaat,  des  conditions 
de  vie,  de  1’  organisation  des  distractions,  des  motivations  et  du  moral, 
dans  la  formation,  la  prevention  et  le  traitement  de  la  fatigue  physique 
et  dmotionelle. 
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FATIGUE  IN  HELICOPTER  AIRCREWS  IN  COMBAT 
Captain  J.T.  Adams,  US  Army,  MC 


Material  for  discussion  of  combat  conditions  and  related  problems  is  largely  based 
on  experience  and  as  such  is  rarely  statistical  in  nature,  except  where  compilations 
of  experience  are  made.  Material  will,  in  the  case  of  the  individual,  be  confined 
within  a  circumscribed  frame  of  reference.  Extrapolations  made  from  such  information 
must  therefore  be  general,  and  application  Qualified  by  realization  that  frames  of 
reference  are  rarely  identical.  Nevertheless,  analogies  exist  anti  may  be  relied  upon 
to  lend  a  broader  perspective  where  future  problems  are  to  be  anticipated. 

The  object  of  this  discussion  is  to  emphasize  briefly  not  only  the  newer  roles  in 
which  the  helicopter  ij  being  cast  in  the  military  context,  but  to  emphasize  the  require¬ 
ments  being  placed  in  turn  upon  the  aircrews.  There  is  nor  available  experience  in 
protracted,  purely  helicopter  operations.  Application  of  past  aircrew  experience  in 
fixed  wing  operations  is  limited,  in  my  opinion,  because  of  the  differing  employment 
of  the  two  types  of  aircraft.  It  Is  generally  felt  by  dual  rated  pilots  that  a  higher 
level  of  physical  coordination  and  attention,  with  less  opportunity  to  relax,  is 
required  in  helicopter  flying. 

The  frame  of  reference  within  which  these  observations  were  made  is  as  follows:  The 
unit  was  battalion-sized,  numbering  approximately  550  men.  of  which  approximately  one 
third  were  pilots.  The  unit  possessed  utility  helicopters,  utilized  in  combat  assault 
and  combat  support  missions.  The  unit  was  part  of  an  infantry  division  designed  around 
the  concept  of  air  mobility.  Under  this  concept  troop  movements,  resupply  and  medical 
evacuation  were  accomplished  by  air  as  opposed  to  ground  movement.  The  division 
possessed  two  such  aviation  battalions,  plus  a  third  equipped  with  medium  cargo  heli¬ 
copters.  These  in  turn  provide  virtually  all  transportation  to  three  infantry  brigades. 
During  the  initial  operations  it  became  evident  that  the  utility  helicopters  were  not 
capable  of  carrying  projected  loads  and  thus  an  additional  factor  was  introduced, 
doubling  aircraft  requirements  and  flight  times. 

Nevertheless,  this  tactical  design  has  proven  practical  and  a  second  division  is 
projected;  therefore  a  greater  number  of  rotary  wing  aviators  will  be  exposed  to 
similar  conditions,  and  similar  health  problems,  especially  fatigue,  will  be  encountered 
to  the  same  degree. 

The  unit  was  based  in  a  mountainous  area,  but  conducted  operations  at  low  elevations 
as  well.  Climatic  conditions  ranged  from  subtropical  to  tropical,  with  seasons  of  high 
rainfall  lasting  several  months.  The  performance  of  the  helicopters  was  thus  affected, 
in  turn  placing  added  stress  upon  aircrews. 
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Operations  lasted  free  four  days  to  four  weeks  or  wore,  with  intervals  of  three  days 
to  three  weeks.  The  aissicn  •  f  the  unit  was  to  lift  combat  troops  into  hostile  areas 
and  saaeuver  the*,  at  the  saae  tiae  providing  logistical  support,  reconnaissance,  and 
acdica]  evacuation,  trader  such  conditions  aircrews  flew  free  8  to  12  or  wore  hoars 
daily  throughout  aost  operations.  Excessive  tines  were  flown  initially  asd  as  such  as 
35  to  40  hours  flight  tine  per  individual  accaalated  in  a  2-day  period.  Scsewhat  fewer 
hoars  were  flown  following  the  initial  deployaent  of  troors  and  supplies.  Plight  tines 
averages  SO  to  100  hoars  oosthly.  not  infrequently  exceeding  130  hoars.  These  aggregate 
tiaes  were  flown  under  combat  conditions,  often  at  low  level,  wherein  exposure  to  hostile 
fire  was  continuous. 

Living  conditions  during  operations  were  characterized  by  a  continuous  high-incident 
noise  level  produced  tor  aircraft,  generators,  vehicles  and  artillery.  Bivouac  areas 
were  generally  secure.  Daring  the  eonsooa  seasons  clothing,  bedding  and  tentage  recoined 
dasp  or  wet  in  the  field  as  well  as  base  casp.  Sleeping  areas  consisted  of  tests  or 
helicopters,  canvas  cots  or  the  ground.  Meals  were  composed  of  C-rations  or  field  aess 
rations  in  bivouac.  Meals  were  rarely  of  high  quality  and  occasionally  of  questionable 
palatability.  This  was  a  source  of  constant  dissatisfaction. 

Recreation  iixited  and  consisted  of  voluntary  efforts  only.  An  active  volley 
ball  progra*  was  adopted  in  one  company  and  provided  considerable  outlet.  A  difference 
in  individual  attitude  and  esprit  was  noticeable  between  this  company  and  its  confreres. 
Gscbling.  reading,  ietterwritlng  and  drinking  comprised  the  bulk  of  recreational 
activities.  Ttest  and  Recuperation’  programs  wr-re  utilized,  but  the  nusber  able  to  avail 
themselves  of  this  was  United  by  the  shortage  of  aircrews. 

Aircrews  were  generally  well  activated.  Many  of  the  pilots  were  quite  youag  Kid  bad 
never  flown  in  combat  and  this,  coupled  with  the  new  tactical  concepts  under  which  they 
were  required  to  fly,  resulted  in  soae  confusion  initially.  The  nature  of  the  operations 
were  such  that  goals  were  ill  defined,  difficult  to  set  and  thus  sense  of  accosplishaent 
never  very  high-  In  turn  this  was  reflected  in  a  worale  lyvel  which  fluctuated  readily 
when  compounded  by  additional  stress. 

Physical  fatigue  was  a  prominent  outgrowth  of  these  conditions  and  seen  aost  often 
in  older  men.  Long  aisslons,  irregular,  inadequate  and  missed  seals  heightened  the 
fatigue  rate.  Base  caap  labor  aetails  for  self  improvement  while  tiproving  physical 
conditioning  were  usually  conducted  in  addition  to  flying  and  served  to  increase  physical 
fatigue.  The  high  aabient  teaperatures,  poor  sleeping  conditions  and  situational  stress 
of  prolonged  combat  flying  in  a  demanding  machine  contributed  to  physical  fatigue. 

Aircrews  tended  to  deny  physical  fatigue,  making  prevention  and  treatment  more 
difficult.  Prevention  was  predicated  upon  aggregate  flight  times  recorded  first  by  the 
month  and  later  by  the  week.  A  chart  was  kept  bv  the  Plight  Surgeon  and  posted  in  the 
Operations  Center  for  perusal  by  the  Battalion  CO  and  Company  Coama;iders.  The  elective 
grounding  of  aircrew  members  for  prevention  of  fatigue  was  encouraged  among  coanacders. 
This  was  reinforced  by  the  Flight  Surgeon  when  an  individual  was  noted  to  be  exceeding 
the  acceptable  limits  or  when  gross  fatigue  symptoms  were  detected.  Only  with  the 
Flight  Surgeon’ s  approval  was  a  pilot  allowed  to  exceed  25  hours  weekly  or  ICO  hours 
-loathly.  Precautionary  grounding  for  fatigue  consisted  of  24  to  72  hours,  depen  ling 
on  the  tactical  needs.  Consequently,  tew  cases  of  pure  physical  fatigue  presents  on 
flick  call  end  these  few  were  treated  with  grounding,  light  duty,  and  when  necessary, 
hypnotics  to  induce  better  sleep. 
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Baotional  fatigue  was  the  sore  prevalent  fora  of  fatigue  among  aircrews  and  was 
seen  principally  in  the  ycunger  age  group.  Individuals  became  irritable,  arbitrary, 
us  cooperative,  argumentative.  hostile  or  physically  aggressive.  Withdrawal,  emotional 
lability  end  even  hypaaaaic  states  were  observed  occasionally.  Individuals  were  seen 
often  on  sick  call  with  complaints  oi  nervousness,  insccn i a,  nausea,  vomiting,  abdominal 
discomfort  or  c rasps,  headaches,  blurred  vision,  noaorganic  paresthesias.  tremor  or 
weakness  of  psychophysiologic  origin.  Several  requests  for  permanent  grounding  stems ed 
frees  emotional  fatigue.  Increased  alcohol  couscsptioa  was  frequently  ecplcyed  as  a 
stems  of  coping  with  stress. 

The  more  stress  factors  which  complicated  emotional  fatigue  were  the  organic 

effect  of  anti-stalarlal  drugs,  cl  irate,  living  conditions,  hygiene,  improper  and  pro¬ 
longed  utilization  of  aircraft  for  non-essential  jobs,  poor  food,  missed  ceals  and  ssail. 
less  than  optical  aircraft  maintenance,  and  the  increased  workload  imposed  upon  an 
understrength  unit. 

Precipitating  circumstances  in  cases  of  emotional  fatigue  consisted  of  family 
problems,  marital  disruption,  peer  conflict,  loss  of  respect  for  authority,  feelings 
of  loss  of  support  brought  on  by  news  free:  bone,  poor  food,  lack  ».f  sail.  A  cases 
of  moderately  acute  eaotiooal  fatigue  were  seen,  each  case  precipitated  by  loss  of  a 
friend  or  injury  of  the  individual.  No  acute  depressions  or  psychoses  were  seen,  sad 
no  evacuation  or  hospitalization  requir’d  for  emotional  fatigue. 

Prevention  was  difficult  and  measures  consisted  of  early  recognition  based  cn  close 
contact  be* seen  the  Plight  Surgeon  and  pilots.  Treatment  was  based  primarily  upon 
ventilation  and  support.  Occasionally  hypnotics  were  necessary,  rarely  short  courses 
on  one  of  the  nllder  tranquilizers.  No  phenotbiaziues  or  PAD  inhibitors  were  necessary 
and  no  significant  amount  of  tics  css  lost  because  of  emotional  fatigue.  Several 
Individ -als  were  permanently  grounded  administratively  and  a  latent  fear  of  flying  was 
suspect  in  some  of  tfeasa  individuals. 

Id  sussary.  emotional  fatigue  was  core  prevalent  than  physical  fatigue,  and  both 
were  present  to  a  degree  sufficient  to  warrant  constant  attention.  Considering  the 
prevalence  of  fatigue  reactions  and  symptoms,  ii  nay  be  concluded  that  the  preventive 
treasures  taken  were  justified  and  served  to  preclude  even  greater  loss  of  time  and 
possibly  personnel,  through  severe  illness,  accident  or  combat  loss. 

I  feel  that  the  incidence  of  flying  fatigue  will  be  higher  in  purely  rotary  wing 
units  engaged  in  tactical  operations  of  the  sort  described.  In  order  to  recognize  this, 
responsible  personnel  oust  be  nade  aware  of  the  problem  cmd  an  active  program  initiated 
to  seek  out  and  recognize  such  problems  before  they  reach  the  stage  requiring  prolonged 
treatment  or  hospitalization.  Snen  the  pilot  population  is  predominantly  young,  one 
should  expect  to  see  a  higher  incidence  of  emotional  fatigue,  disguised  often  as  organic 
disease.  Physical  fatigue  will  be  more  prevalent  in  older  age  groups  whose  experience 
nay  protect  them  from  emotional  stress. 
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DISCUSSION 


There  was  extensive  discussion  on  the  problems  of  measurement  of  fatigue  ana  general 
dissatisfaction  zas  expressed  nth  both  flying  beers  and  number  of  sorties. 

Capt.  Adams  emphasised  tfcat  subjective  assessment  differed  cost  significantly  svsa  between 
different  flight  surgeons.  In  reply  to  a  question  fits  Capt-  Ireland  he  could  sot  quote 
a  significant  relationship  between  fatigue  assessment  and  accident  rates  although  there 
was  a  strong  impression  that  the  two  were  related. 

fg  Cdr  Darios  quoted  the  aircrew  adage  the  sore  we  fly  -  the  acre  we  want  to  fly* . 

He  asked  whether  the  value  of  gradual  build-up  of  flying  intensity  had  been  assessed. 
Cmpt.  Adams  stated  that  for  Cue  unit  on  which  he  had  reported  this  had  been  planned, 
but  was  operationally  impossible.  He  agreed  with  the  idea.  Col  xalowe  expressed  the 
need  fer  a  basis  of  field  clinical  jndgeaeat  rather  than  laboratory  measures.  He  asked 
for  opinions  on  the  influence  of  motivation  and  'command  presence* .  Capt.  Adams  agreed 
with  the  clinical  aoproach  and  stationed  the  importance  of  confidence  which  seemed  to 
go  with  seniority  and  have  a  profound  influence  on  anxiety. 

Col  Cody  stated  that  in  hi3  experience  field  commanders  were  intensely  aware  of  the 
fatigue  problem  sad  the  importance  of  junior  coasted  standards  cf  leadership.  Senior 
officers  generally  flew  considerably  fewer  hours.  A  first  class  relationship  between 
CoKander  and  Flight  Surgeon  was  essential  ana  he  judged  that  observation  by  the 
Commander  was  an  excellent  aesnr  '  monitoring  fatigue. 

Vaj.  Aadahl  asked  whether  raised  alcohol  consumption  was  a  cause  or  effect  of  fatigue. 
Capt.  Adams  replied  that  be  was  unaware  of  a  satisfactory  seans  of  differentiation. 

Li  Cdr  Williams  stressed  the  vital  isportance  of  good  instrumentation  and  autostablisa- 
tion  systems  in  reducing  fatigue.  Commando  carrier  practice  was. where  possible,  to 
ferry  crews  back  to  the  carrier  after  24  hrs  duty  at  a  forward  base  in  order  to  nake 
the  cost  of  the  infinitely  better  living,  and  resting,  conditions  on  board. 

Maj.  Geu-Evrard  asked  about  the  official  DS  Army  policy  on  the  use  of  hypnotics.  Lt  Col 
Sbamburek  replied  that  judgement  was  left  to  the  Flight  Surgeon  in  this  field.  Brig.  Gen. 
Lauschner  queried  whether  24-72  hours  grounding  periods  quoted  by  Copt  Adaas  were  long 
enough  for  recuperation.  Capt. Adams  replied  that  thoy  often  did  not  restore  a  nan  fully, 
but  brought  him  back  to  an  acceptable  level  of  functional  efficiency.  Longer  periods 
were  operationally  iapossible. 

Wg  Cdr  Eley  expressed  surprise  at  the  ability  of  combat  pilots  to  asass  130-140  hrs 
monthly  over  long  periods.  Sasthisin  part  nade  possible  by  the  use  of  two  pilots  os 
all  missions’  Capt. Adams  agreed  that  the  second  pilot  helped,  but  Capt.  Ireland  remarked 
that  in  a  US  Navy  study  it  had  been  found  that  co-pilots  often  became  more  tired  than 
first  pilots.  Lt  0)1  Sbamburek  stressed  the  value  cf  thp  US  Army  policy  of  a  one  year 
limit  on  operational  tours  in  Vietnam.  This  gave  a  man  a  definite  target  date  to  work 
on.  He  also  mentioned  that  fatigue  was  often  much  worse  in  'lift’  helicopter  crews 
than  in  ‘gun-ship’  pilots.  The  latter  perhaps  found  an  outlet  for  aggression  which 
relieved  their  inner  tensions,  thus  reducing  at  least  one  fatigue  potentiating  factor. 


PROBLEMS  OF  TRAINING  ARMY  HELICOPTER  PILOTS 

by 

Wg  Cdr  D.Eley,  RAP 

Chief  Flying  Instructor,  School  of  Amy  Aviation. 

Riddle  Wallop.  Hants..  CK 
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RESUME 


Introduction :  Selection  des  pilotes  -  conditions  rsijuises. 

Donnees  sur  le  Pilotc:  Experience,  formation,  age  et  grade. 

Principe s  de  I'Entrcinexent:  Paraaetres  et  aitbodes. 

Aperqu  du  Progrcmue:  Heures  de  rol  et  graduation  de  1’  entralneaent. 

Probleues  Rencontres  an  Divers  Stades : 

(a)  Vol  El  Cental  re  -  entralneaent  sar  appareils  a  voilure  fixe  et 
entralneaent  de  base  sur  appareils  &  voilure  tourn&ate 

{sous  contrat  civil). 

(b)  Efctraiasoent  Avanci  sur  Appareils  A  Voilure  Tournacte  - 
entralneaent  avanci  et  tactile  (ailitaire). 

(c)  Bitrafneaent  Avanci  sur  Appareils  i  Voilure  Fixe  - 
entralneaent  avanci  et  tactique  (ailitaire). 

(d)  Tendences  Futures  -  propositions  de  aodifications  du  prograaae. 

(e)  Points  Saillants  d'Intiret  Giniral: 

Age  des  Eldves 
Disorientation 
Vibrations  et  Fatigue 
Dangers  du  Vol  k  Basse  Altitude 
V  ildaent  huaain. 


Conclusion. 
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PROBLEMS  OF  TRAINING  ARMS’  HELICOPTER  PILOTS 
fg  Cdr  D-Eley.  Ri!P 


1.  INTRODUCTION 

The  policy  of  the  British  Arav  is  that  its  pilot*  should  be  first  class  soldiers 
with  the  extra  skill  and  ability  to  fly  functionally.  This  is  reflected  in  the 
Selection  system  in  that  applicants  are  norcally  recjuired  to  have  had  at  least  3  years 
service  in  a  Cbrps  or  Regiment  prior  to  acceptance.  After  completing  the  noraal  RAP 
Aircrew  Selection  Tests  and  Medical  examinations  they  are  also  required  to  attend  a 
further  Selection  Board,  which  tests  their  military* background  and  knowledge  at  the 
HQ,  Army  Air  Corps  (AAC).  Pinally.  the  policy  is  justified  by  the  specialised  Army 
tasks  that  the  man  is  required  to  perform  such  as  observation  and  reconnaissance  for 
all  arms,  artillery,  observation  and  control,  and  forward  air  control  for  fighter 
ground  attack.  ev\  After  the  completion  of  their  training  the  majority  of  pilots 
return  to  their  parent  Corps  or  Regiment  to  fly  with  m  Air  Troop,  where  they  will 
serve  under  the  command  of  the  CO  of  the  particular  Battalion.  Artillery  Regiment  etc. 
This  tour  of  duty  Till  last  2  to  3  years,  after  which  tine  they  return  to  general 
regimental  duties  in  the  furtherance  of  their  basic  career.  Obviously  with  300  or  400 
helicopters  on  its  establishment  and  with  a  very  small  permanent  cadre  of  the  Army  Air 
Corps  there  is  a  continual  requirement  to  train  in  excess  of  100  pilots  per  year. 


2.  PILOT  MATERIAL 

Rhat  of  the  students?  They  range  in  rank  from  Sergeant  to  Major,  in  age  from  22  to 
33  and  differ  widely  also  in  their  military  background.  Whereas  some  infantry  and 
cavalry  men  are  experts  at  map  reading,  signals  operating  and  at  giving  orders,  these 
capabilities  night  well  be  almost  completely  lacking  in  a  student  who  comes  from  one 
of  the  Technical  Corps  or  the  Pay  Corps,  for  instance.  Naturally  these  latter  are  a 
minority  and  on  a  "good"  course  they  are  helped  along  by  their  more  knowledgeable 
fellows.  It  is  an  interesting  point  that  at  the  selection  stage  the  NC0' s  failure 
rate  is  double  that  of  the  Officers,  but  during  subsequent  training  there  is  little 
difference. 


3.  THE  TRAINING  POLICY 

The  training  programme  is  based  on  the  premise  that  there  is  no  substitute  for  time 
in  the  air  and  also  that  a  minimum  of  180  hours  flying  is  necessary  before  a  pilot  can 
be  awarded  his  “wings".  At  a  maximum  acceptable  rate  of  flying  intensity  this  takes 
31  weeks  of  training  including  one  preliminary  week  of  ground  school.  Whereas  other 
countries,  such  as  America  and  Canada  train  their  helicopter  pilots  all  through  on 
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rotary  wing  aircraft,  the  British  Aray pilot's  elementary  stage  of  instruction  is 
carried  out  on  a  light  fixed  wing  aircraft,  the  Chipmunk,  for  the  following  reasons: 

(a)  It  provides  a  stable  platform  for  the  acquisition  of  the  basic  skills  and 
techniques  of  airmanship,  navigation  and  radio  operation. 

(b)  It  helps  in  the  early  elimination  of  poor  pilot  material.  providing  a  good 
test  of  co-ordination  and  judgement. 

(c)  It  enables  a  student  to  master  a  simple  flying  machine  at  a  fairly  early  stage, 
and  to  thereby  gain  adequate  confidence  in  his  ability  in  the  air. 

(d)  The  Chipaunx  can  be  operated  at  approximately  one  third  of  the  operating  cost 
of  a  helicopter. 

One  further  point  to  be  clarified  before  discussing  the  training  problems  is  that 
for  reasons  of  economy  and  continuity  both  the  elementary  fixed  wing  and  the  basic 
rotary  flying  are  carried  out  under  civil  contract. 


4.  SYLLABUS  OUTLINE 

The  average  1E5  hours  required  to  qualify  are  divided  into  three  phases  of 
instruction.  The  first  60  hours  are  spent  in  Eleaentary  Flight  using  the  Chipmunk 
and  developing  the  basic  art.  The  intermediate  stage  accounts  for  a  further  60  tours 
and  covers  the  initial  introduction  to  helicopter  handling.  The  final  65  hours  are 
used  to  consolidate  all  previous  training.  Introduce  the  student  to  the  aircraft  he 
will  fly  operationally  and  exercise  bin  in  its  military  uses.  In  Figure  1  can  be 
seen  the  various  stages  of  training  and  as  I  deal  separately  with  the  different  phases 
I  will  highlight  the  various  problems  encountered,  by  the  student. 


5.  PROBLEMS  AT  VARIOUS  STAGES  OF  TRAINING 
5. 1  Elementary  Flying 

In  the  Elementary  Flight  the  first  60  hours  dual  and  solo  flying  is  given,  as  stated, 
in  the  Chipmunk  in  a  10  week  period.  Approximately  10%  fail  to  solo  due  to  lack  of 
aptitude.  Other  reasons  for  failure  include  persistent  airsickness  and  ether  medical 
problems,  some  voluntary  suspensions  usually  associated  with  lack  of  progress  or  dis¬ 
enchantment  and  a  Yery  small  proportion  fail  the  ground  examinations.  Nearly  90%  of  all 
failures  occur  in  this  initial  phase.  Experience  hps  shown  that  if  a  student  has 
difficulty  in  learning  to  fly  the  Chipmunk  it  is  a  fairly  good  indication  that  he  will 
experience  difficulty  in  the  helicopter  phase  later.  The  converse  is  not  necessarily 
true.  The  exercises  covered  include  all  the  basic  pre-solo  exercises  plus  forced 
landings,  low  flying,  navigation  and  map-reading,  a  few  basic  aerobatic  manoeuvres 
and  a  little  instrument  and  night  flying. 

In  the  Basic  Rotary  Flight  after  the  completion  of  the  Elementary  phase  the  students 
fly  their  next  60  hours,  also  in  a  10  week  period,  in  the  Hiller  12  B  and  C.  Here  the 
course  may  well  be  joined  by  a  small  number  of  experienced  "fixed  wing”  pilots  con¬ 
verting  to  rotary  wing.  All  students,  particularly  the  latter,  find  difficulty  in 
using  the  left  hand  to  manipulate  the  throttle  and  collective  lever  simultaneously  to 
control  the  Rotor  r.p.m.  Confidence  wanes  at  this  point  and  morale  drops  and  here  a 
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further  saall  percentage  of  failures  occur  due  to  the  inability  to  reach  the  rotary 
wing  solo  standard.  It  is  interesting  to  note  that  we  have  no  experience  whatsoever 
of  airsickness  among  students  in  rotary  wing  aircraft. 

During  this  nhase  all  the  basic  helicopter  flying  exercises  are  covered  and  also  a 
Halted  mount  of  instrument  flying,  night  circuit  flying  and  confined  area  work. 
Gradually  throughout  the  phase  both  confidence  and  morale  are  restored. 

5.2  Military  Flying 

Having  now  acquired  a  sound  basic  knowledge  and  skill  the  students  commence  ILcir 
"applied  flying"  stage  under  military  instructors.  The  aircraft  used  is  the  operational 
type  which  they  will  fly  “in  the  field”;  namely  the  Sioux  or  Bell  47G3  in  Advanced 
Rotary  Flight. 

In  the  Advanced  Rotary  Flight  the  first  12  to  15  hours  of  dual  and  solo  cover  all 
the  exercises  previously  flown  in  the  Hiller.  Most  students  cope  adequately  with  this 
but  some  find  the  change  from  one  type  of  helicopter  to  another  very  disturbing  because 
of  the  difference  in  the  position,  feel,  movement  and  response  of  the  controls.  Follow¬ 
ing  this  part,  which  is  really  a  type- conversion  course,  the  remaining  45  to  48  hours 
are  devoted  to  applied  or  tactical  flying.  This  consists  of  mountain  flying,  undersiung 
load  handling,  tactical  flying,  day  and  night  cross  country  flights,  observation  and 
reconnaissance,  artillery  control,  forward  air  control,  etc.  In  the  final  part  of  the 
course  the  students  are  taken  out  on  movement  exercises  with  their  aircraft,  fuel  and 
other  logistics  and  are  required  to  move  across  country,  night- stopping  in  the  field 
and  taking  part  in  simulated  manoeuvres.  This  is  the  culminating  period  of  their 
training  ana  incorporates  all  the  various  skills  and  techniques  which  they  have  been 
taught.  At  this  time  one  or  two  students  reach  a  mental  saturation  point.  They  could 
cope  with  the  pure  flying,  but  when  faced  with  the  need  to  map  read,  work  the  signals 
net  and  carry  out  a  task  at  the  seme  time  they  find  it  all  too  much.  This  is  a  kind 
of  “channel  loading”  where  given  a  sufficient  number  of  separate  problems  simultaneously 
the  mind  eventually  rejects  everything. 

After  successfully  completing  this  last  10  weeks  phase  the  graduates  gain  their 
“wings”.  They  then  go  on  to  their  respective  theatres  of  operation  where,  after  20 
hours  of  theatre  training,  they  join  their  Air  Troops  as  competent  Sioux  pilots. 

Some  ten  to  fifteen  per  cent  are  selected,  however,  to  fly  Scout  helicopters  with 
Brigade  or  Division  Flights.  These  pilots  undergo  a  five  week  post-graduate  course 
which  is,  in  reality,  a  turbine  aircraft  conversion  with  the  addition  of  General 
Purpose  Machine-Gun  (GPMG)  firing.  Most  students  find  the  Scout  easier  and  '••noother 
to  fly  but  because  it  is  more  complicated  and  sophisticated  they  have  to  cover  extra 
technical  work  in  the  classroom.  Also  if  and  when  an  emergency  occurs  their  reactions 
must  be  very  fast. 

Advanced  Fixed  Wing  Flight.  Following  an  extensive  change-over  from  fixed  to  rotary 
wing  aircraft  the  small  remaining  fixed  wing  contingent  of  Beaver  aircraft  has  left 
only  a  minimal  pilot  requirement  of  8  to  9  a  year.  In  order  to  provide  these  pilots 
in  future,  experienced  pilots  who  have  completed  a  tour  of  rotary  wing  flying  will  be 
selected  for  Beaver  training.  This  will  include  about  30  hours  refresher  and  advanced 
training  on  the  Chipmunk  followed  by  80  hours  on  the  Beaver.  In  addition  to  this 
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commitment,  a  30  hours  course  of  airway  and  instrunent  flying  t.'<iining  will  be  given 
to  Beaver  pilots  due  to  be  posted  to  tLe  European  theatre.  Finally  a  two  week 
Territorial  and  Army  Volunteer  Reserve  refresher  course  will  be  given  to  a  few 
ex-service  pilots. 

Future  Trends.  Soae  of  the  known  problems  of  training  Army  Pilots  iwve  been  high¬ 
lighted  in  this  short  talk  outlining  the  syllabus  adopted  by  the  School  of  Amy 
Aviation.  Within  the  coming  12  months  several  important  changes  are  to  be  made  to 
bring  then  in  line  with  changing  requirements.  More  helicopter  flying  will  be  intro¬ 
duced  at  the  expense  of  fixed  wing  flying,  i.e. .  145  hours  helicopter  and  40  hours 
fixvd  wing.  The  replacement  for  the  Hiller  it  is  hoped  might  be  the  Bell  G5  giving 
an  easier  step  to  the  Sioux,  but  the  total  length  of  the  course  will  remain  at  about 
31  weeks  and  the  total  hou’-s  180-5  hours. 

5.3  Salient  Points  of  Interest 

Having  covered  the  various  phases  of  the  course  and  the  student  problems  that  they 
raise  I  now  propose  to  touch  briefly  on  soae  general  points  of  interest. 

Student’s  Age.  In  Figure  2  can  be  seen  the  influence  of  starting  age  on  a  student’s 
chances  of  success.  Up  to  approximately  29  years  old  his  prospects  improve,  but  over 
this  age  they  deteriorate  rapidly.  Over  the  age  of  32  years  the  odds  are  weighted 
heavily  against  him  learning  to  become  a  safe  and  effective  Army  Pilot. 

Disorientation.  As  most  of  the  flying  is  done  at  medium  or  low  level  little 
difficulty  is  experienced  with  disorientation.  However,  at  night  with  a  very  limited 
instrument  panel,  several  cases  have  been  reported  of  disorientation  due  to  rain  or 
mist  obscuring  all  or  part  of  the  bubble  canopy.  Another  cause  is  movement  of  lights 
reflected  on  the  bubble  surface  or  the  flickering  of  navigation  lights  and  anti¬ 
collision  beacons  reflecting  off  the  rotor  blades. 

Vibration  and  Fatigue.  The  noise  vlbracion  and  mental  strain  when  flying  a  heli¬ 
copter  is  probably  comparable  with  that  of  a  high  speed  jet.  I  have  discovered  that 
my  instructors  and  students  alike  tend  to  fall  asleep  for  half  an  hour  or  so  when 
they  get  home  in  the  evening. 

Low  Flying  Hazards.  High  tension  cables  are  one  of  the  most  formidable  hazards  to 
a  low  flying  machine.  Bad  visibility  has  been  a  contributory  factor  in  some  cases, 
usually  coupled  with  an  over-zealous  sense  of  urgency  or  a  temptation  to  "get  home 
regardless".  In  other  cases  the  wires  and/or  pylons  were  made  invisible  by  the 
setting  or  rising  sun  or  the  pylons  were  buried  in  trees  on  the  slopes  and  die  wires 
were  sluug  across  the  valley  between.  A  warning  device  is  now  in  an  advanced  stage 
of  development:  it  is  capable  of  providing  a  warning  at  ranges  up  to  800  yds  of  live 
50/50  cycle  power  cables.  Ibis  will  not  relieve  the  pilot  of  the  need  to  look  out  but 
it  will  help  to  put  him  on  his  guard.  We  have  had  some  interesting  discussions  on  rate 
of  scan,  blank  spots  and  the  risk  of  deception  by  optical  illusions.  One  recent 
incident  occurred  when  an  experienced  flying  instructor  flew  a  Chipmunk  through  the 
top  of  a  low  30-40  ft  tree  standing  in  a  beech  hedge  of  only  10-15  ft  but  lost  against 
a  background  of  similar  trees.  It  was  winter  and  they  were  leafless.  Neither  the 
instructor  nor  the  student  in  the  front  cockpit  saw  this  tree  until  they  hit  it. 
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77ie  Human  Element,  An  inportant  factor  which  must  not  be  overlooked  is  that  flying 
instruction  in  the  air  is  a  one-to-one  relationship  which  depends  above  all  on  the 
personalities  of  the  Instructor  and  his  student.  Whereas  certain  general  statements 
can  be  made,  the  human  being  is  such  a  complex  creation  and  is  subject  to  so  many 
variable  factors,  that  success  or  failure  cannot  be  accurately  forecast  nor  results 
analyzed  statistically  with  any  great  accuracy.  Success  will  depend  largely  on  the 
understanding,  co-operation  and  flexibility  of  the  two  persons  concerned.  Factors 
such  as  ‘taotivatior”  and  ‘personal  adjustment”  should  be  carefully  considered.  Some¬ 
times  a  slow  starter  with  limited  aptitude  but  with  patience  and  dogged  determination, 
given  the  extra  time  and  guidance  eventually  becomes  a  safer  and  more  effective  pilot 
than  one  with  aptitude  and  speed  of  uptake. 


Most  students’  mental  processes  are  dulled  in  the  air  and  again  the  degree  of  this 
can  vary  largely  from  one  to  the  next.  With  time  and  experience  this  effect  becomes 
less  but  is  sometimes  the  cause  of  suspensions. 


1? 


m 


Above  all,  any  undue  pressure  or  personal  anxiety  can  easily  slow  up  a  student’ s 
rate  of  learning  and  therefore  everything  possible  should  be  done  to  learn  about  the 
cause  of  worry  in  order  that  it  may  be  eliminated  if  possible.  A  good  instructor 
should  know  his  students  well  and  adopt  his  approach  accordingly. 

Age,  rank,  title  or  experience  of  the  world  are  cf  little  assistance  on  a  flying 
course.  In  fact  it  often  works  in  reverse  sense,  for  flying  training  is  a  great 
leveller  and  unless  the  student  puts  his  pride  in  his  pocket  he  soon  falls  from  his 
high  perch. 


6.  CONCLUSION 

As  most  of  you  here  today  are  pilots  you  will  already  be  familiar  with  many  of  the 
problems  that  I  have  mentioned.  Few  of  them  are  new  or  even  peculiar  to  helicopter 
training.  However,  it.  is  important  that  they  are  remembered  and  borne  in  mind  in  any 
studies  or  discussions  of  this  hind. 


The  discussion  following  this  paper  appears  on  page  187. 
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Fig. I  The  training  scheme 
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Fig.  2  Percentage  failure  rate  by  age  of  students.  Army  Aviation  Centre  -  Helicopter 

Pilot  Courses.  July  1964  -  December  1966 


187 


DISCUSSION 


Col  Hoogvliefc  expressed  surprise  at  the  number  of  flying  hours  thought  necessary. 

The  Netherlands  Air  Force  accomplished  its  training  in  less  time  (80  hours)  although 
it  must  be  conceded  that  all  trainees  were  fully  qualified  fixed-wing  pilots.  He 
asked  whether  the  speaker  agreed  that  jet-turbine  powered  helicopters  like  the 
Alouette,  with  no  throttle  control  on  the  collective  pitch  lever  sere  easi  r  to  train 
crews  on.  He  also  enquired  about  British  policy  on  autorotative  descent  training  and 
single  pilot  operation.  Wg  Cdr  Eley  acknowledged  the  advantages  of  training  on 
turbine-powered  machines,  but  this  was  not  possible  with  current  British  equipment, 
only  the  more  sophisticated  types  of  helicopter  being  thus  powered.  In  the  training 
given  in  the  United  Kingdom  tremendous  stress  was  placed  on  engine-out  training  and 
subsequent  periodic  checks  of  engine-out  skill  in  qualified  pilots.  Single  pilot 
operation  was  an  integral  part  of  British  practice. 

Col  Hoogvliet  asked  for  other  opinions  on  the  concept  of  omission  of  engine-out 
training  from  the  syllabus.  Mr  Bruggink  commented  that  at  one  stage  this  had  been 
discontinued  because  more  aircraft  were  lost  in  practice  than  in  actual  engine-out 
conditions.  However,  the  result  had  been  markedly  increased  severity  in  the 
accidental  autorotative  descents,  due  to  lack  of  skill.  Lt  Cdr  Williams  stated  that 
the  Royal  Navy,  like  the  other  British  services,  laid  great  stress  on  engine-out 
training. 

Cdr  Mackie  asked  the  speaker  about  the  value  of  instrument  flying  training  on  the 
Hiller  primary  trainer.  Wg  Cdr  Eley  replied  that,  with  a  few  added  instruments,  two 
hours  per  pupil  was  found  a  valuable  introduction  to  instrument  flight  in  helicopters. 

Col  Cody  asked  whether  the  speaker  could  compare  pupil-instructor  relationships  during 
the  civil  contract  and  service  instructor  phases  of  training.  Wg  Cdr  Eley  thought 
that  they  were  quite  comparable,  probably  because  the  civilian  instructors  were,  in 
fact,  all  ex-service.  He  stressed  that  he  felt  it  vital  tc  maintain  a  good  pupil/ 
instructor  relationship  during  training. 


SUX3t.<XY  OF  SESSION  III 


br  Brigadier  General  Lanschner 


Daring  the  session  devoted  to  Ai rarer  Problems  in  Helicopter  Operations  special 
attention  has  been  given  to  the  noise  problem  and  to  certain  aspects  of  toxicology 
such  as  measurement  of  very  lev  concentrations  of  dangerous,  toxic  or  even 
potentially  hazardous  substances  in  the  cockpit. 

Vision  as  ‘  problem  in  helicopter  operation  was  discussed  very  interestingly,  the 
speaker  pointing  oat  the  nec<ssit>-  of  correct  inter; rotation  of  all  visual  cues 
available  and  the  Importance  of  the  angle  of  vision.  Another  problem  area  is  that 
of  vibration  which  was  demonstrated  in  sane  aspects  hr  preliminary  reports  on  a  proto¬ 
type  and  hr  clinical  findings.  Surprisingly  high  res  te  percentage  of  helicopter 
pilots  complaining  of  pains  in  the  spinal  region. 

The  development,  the  characteristics  and  the  importance  of  fatigue  with  special 
reference  to  a  flying  unit  coder  combat  conditions  provided  an  insight  ir  practical 
approaches  to  reduce  or  to  solve  problems  or  at  least  to  cope  with  a  given  situation. 

A  valuable  account  of  experience  in  the  training  of  helicopter  pilots  with  a  discussion 
of  the  training  methods  asd  programmes  gave  the  opportunity  to  compare  differed* 
approaches  and  to  improve  existing  methods,  stimulating  more  wsrk  on  the  bman  element 
in  helicopter  flying. 
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SE5USE 


Eh  helicopter®  tces-tsaps  ipte  esx  operations  de  sanveiasa  mllitaires 
oa  ciriles  doit  Sire  capable  «f  efieciser  des  rols  prolcag^s  et  sSrs  ea 
coeditions  de  glvrage. 

Les  helieep  teres  son  nor  is  de  di$^ss!tifs  protect  ears  soot  sssis  e 
&es  lMtaticcs  tres  strides  Icr^il  sTsjlt  g*  effectoer  ttes  'rois  sSrs 
s  trarsrs  des  coaches  assesses  extrehss&;3t  froides.  Le  dinger  «5e  givraje 
cccsitnte  antcelienent  i*  as  des  principe  r  fcse-i' leaps  a£  fectsat  le 
foocticsassent  cperstionrel  des  belicopto  c-s. 


L*  helicopters  est  sqjefe  an  girrare  da  satssr  et  da  rcior,  girrage  gal 
Feet  le  placer  dacs  cne  sitcatiso  dangers 

L*  etude  de  ce  prsblSze  a  s£oessitc  la  realisation  S  tse  installation 
oa  1* on  peat  sceaettre  les  holicopteres  a  des  essais  de  givrase  dans  des 
conditions  de  secarite  raisonnafcles  a  la  ?ois  pear  2e  personnel  et 
1*  eoaipesenl. 

L*  antes r  d&rit  1*  installation  <?  essais  de  givrage  par  Taper isaticn  da 
Nat  ion  si  Hesearch  CsnnctI  l  Cttaaa  et  present  les  resaltats  de  plus  de 
dix  aas  de  recherches  et  de  dereloppesents  dass  le  d  Grains  des  "systems 
de  degirrage  et  d'  anti-girrsge  d*  fcelicopteres. 
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ICING  .AND  THE  RESCUE  HELICOPTER 
T.R. Ringer.  J. R. Stallsbrass.  E.D.  Price 


1.  INTRODUCTION 

The  rescue  helicopter  cast  be  as  all -leather  aircraft  if  it  Is  to  falfil  its  role. 
In  Canada  we  bare  a  vide  range  of  eaviromental  conditions  with  bet  fccald  weather 
around  the  Great  Lakes  in  the  ssaser  and  extreacely  cold  dry  conditions  in  the  northern 
regions  daring  winter.  One  of  the  acre  severe  environmental  conditions  for  all 
aircraft  and  in  particular  for  helicopters  is  icing. 


2.  NATURAL  ICING 

Aircraft  icing  occurs  when  the  aircraft  enters  an  atmosphere  containing  supercooled 
water  droplets.  Rhen  the  frontal  areas  of  the  aircraft  strike  these  droplets  which 
are  at  a  temperature  below  freezing,  the  impact  upsets  the  setastable  supercooled 
state  and  ice  foras.  adhering  strongly  to  the  surface. 

2.1  Tewperature 

When  coist  air  is  cooled  below  its  saturation  tenperature,  the  water  vapour  will. 

In  the  presence  of  condensation  nuclei,  condense  to  fora  a  cloud  of  sinute  water 
droplets.  If  the  air  is  cooled  still  further  it  is  found  that  these  water  droplets 
do  not  freeze  spontaneously  until  supercooled  well  below  the  equilibrium  freezing 
tasperature  of  water.  In  the  absence  of  freezing  nuclei  in  the  atmosphere,  the  super¬ 
cooling  required  for  such  hoeogeneous  freezing  is  about  40°C.  Ice-foraing  nuclei 
occur  naturally  in  the  atsosphere  but  are  rare  (in  the  order  of  one  per  litre)  compared 
with  condensation  nuclei  which  occur  in  hundreds  per  cubic  centioetre  (Ref. 1). 

In  theory,  aircraft  icing  say  occur  at  any  tesperature  between  0°C  end  ~4Q°C;  in 
practice,  however,  the  probability  of  ever  encountering  icing  of  any  significant 
severity  belc-w  about  -30°C  is  exceedingly  ss&ll.  This  probability  is  illustrated  in 
Figure  1  which  expresses  the  probability  that  for  a  giver,  icing  encounter  the  tempera¬ 
ture  will  be  less  than  the  value  indicated.  It  say  be  seen  that  over  90%  of  all  icing 
encounters  take  place  at  tecgjeratures  above  -20°C.  This  probability  plot  does  not 
take  into  account  the  severity  of  the  icing  encounter,  which  must  take  into  considera¬ 
tion  not  only  '.he  temperature  but  also  the  liquid  water  content  of  the  atsosphere. 

2.2  Liquid  Hater  Content  and  Extent 

The  liquid  water  content  expresses  the  concentration  by  weight  of  liquid  water  in  a 
unit  volume  of  space.  The  usual  unit  esployed  is  grass  per  cubic  metre.  The  amount 
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of  water  cocjcsed  is  a  function  of  the  initial  bualdity  of  the  air  and  the  degree  of 
cooling.  Thus  the  liquid  water  content  of  layer  type  clouds  in  temperate  latitudes 
is  fairly  low.  but  the  extent  of  the  icing  cloud  5*y  exceed  a  hundred  Riles.  In 
tropical  latitudes  where  the  initial  humidity  is  high  and  where  thermal  upcurrents  say 
carry  this  moist  air  aloft  soee  tecs  oi  thousands  of  feet  to  fora  large  ccsuloniabes 
clouds,  liquid  water  contents  say  be  very  large  fin  excess  of  5  gs/e3).  but  the  hori¬ 
zontal  extent  is  fairly  Halted.  Figure  2  shows  the  exceedance  probability  for  liquid 
water  content  while  Pi  cure  3  relates  liquid  water  content  to  horizontal  extent. 

3.3  Droplet  Size 

There  is  a  tendency  for  larger  droplets  to  occur  in  cuxuloforn  clouds  than  in  layer 
clouds,  but  so  vqry-  narked  correlation  exists  between  droplet  size  and  liquid  water 
content.  In  general,  a  diameter  of  20  microns  is  accepted  as  typical  for  the  purposes 
of  design  of  icing  protection  systems.  Actual  diameters*  range  frca  about  10  microns 
to  50  sierras  or  larger. 

2.4  Types  of  Ice  Forsatica 

The  ice  tbit  forms  on  any  forward- facing  surface  of  an  aircraft  is  often  classified 
bv  its  appearance  and  characteristic  shape.  The  usual  classifications  are;- 

(a)  Glaze  lee.  Glaze  ice  is  characterized  by  its  shiny  surface  ana  transparency, 
end  grows  in  a  double-horn  cr  sishroos  fort  tion.  It  occurs  at  high  teaperatures  or 
with  high  water  concentrations,  and  because  not  all  the  water  freezes  iaeediately  on 
iapaefc.  some  of  it  runs  back  and  freezes  on  either  side  of  the  leading  edge  to  fora 
the  characteristic  double  corns. 

(b)  Intermediate  or  "Glimc"  Ice.  This  is  a  fora  Intermediate  between  glaze  and 
rise  ice.  It  has  a  ailky  appearance  and  &  shiny  surface. 

(c)  Rime  Ice.  Rise  ice  is  characteristic  of  low  temperatures  and  low  water  con¬ 
centrations.  It  has  a  shite,  elsost  fresi-like  appearance,  and  grows  with  a  sharp 
leading  edge. 

All  three  ferns  of  ice  nay  occur  simultaneously  at  different  stations  along  a  heli¬ 
copter  rotor  blade  owing  to  the  velocity  variation  with  radius,  and  the  resultant 
variation  in  aerodynamic  heating  with  span. 


3.  SIMULATION  OF  ICING 
3. I  Icing  Wind  Tunnels 

To  carry  out  any  systematic  study  of  the  nature  and  effects  of  aircraft  icing  and 
to  permit  the  rapid  evaluation  of  various  design  features  in  a  de-icing  system,  it  is 
essential  to  be  able  to  simulate  and  control  in  the  laboratory  the  conditions  conducive 
to  icing.  This  is  c»st.  easily  done  in  a  wind  turns!,  but  not  a  conventional  wind 


•  The  diameters  quoted  are  voluae  aedian  disasters,  i.e,  half  the  7oluae  of  water  ia  a  given 
staple  is  contained  In  drops  larger  than  the  quoted  value,  and  half  in  drops  saaller. 
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tuanel  because  the  air  needs  to  be  at  a  te^jeraturs  below  the  freezing  point  of  water* 
and  into  it  einute  water  droplets  have  to  be  introduced  to  siEulate  an  icing  cloud. 

The  cold  air  a ay  be  produced  either  naturally  or  by  refrigeration.  The  refrigerated 
icing  Sind  tunnel  is  a  closed-circuit  wind  tunnel,  in  wbich  the  air  is  continuously 
recirculated.  At  one  point  in  its  circuit  the  air  passes  through  a  cooling  heat 
exchanger  to  maintain  it  at  the  desired  •-  •  rsrature.  This  type  of  tunnel  has  the 
advantage  of  being  independent  of  asbient  teaperature,  thus  permitting  year-round 
operation  ana  Independent  control  of  tunnel  air  teaperature.  Being  closed-circuit, 
such  a  tunnel  say  be  designed  to  siaul&tc  altitude  (low  pressure)  conditions.  Its 
disadvantages  are  greater  cocplexity  end  installation  cost  (including  a  large 
refrigeration  plant). 

In  either  type  at  wind  tunnel  an  icing  cloud  has  to  be  produced.  This  is  achieved 
by  placing  ahead  of  the  test  section  an  array  of  water  spray  nozzles.  These  spray 
nozzles  are  usually  of  the  air  atoaizing  type  of  a  design  that  produces  a  droplet  size 
distribution  representative  of  a  natural  icing  cloud. 

Figure  i  illustrates  N.R.C.' s  high  speed  icing  wind  tunnel.  This  is  an  artificially 
refrigerated  closed-circuit  wind  tunnel  having  altitude  capability.  Its  leading 
particulars  are. - 

Airspeed:  0-1000  ft/sec  (Mach  0.5) 

Altitude:  0-30,000  ft 

Teaperature:  Down  to  -40°C 

Liquid  Water  Content:  0-2.0  ga/o3 

Droplet  size:  15-40  microns 

Test  Section:  12  in.  x  12  in. 

A  naturally  cooled  icing  wind  tunnel  requires  that  it  is  located  geographically  in 
a  region  which  receives  an  appreciable  nuaber  of  below-freezing  days  during  the  year, 
so  that  the  tunnel’s  utilization  for  icing  purposes  is  not  unreasonably  snail.  Locations 
such  as  Canada  and  certain  upland  regions  of  Europe  and  the  United  States  are  suitable 
for  such  tunnels.  Naturally  cooled  tunnels  are  invariably  of  the  open-circuit  type  in 
which  the  cold  atmospheric  air  is  induced  in  one  end,  and  exhausted  again  to  atmosphere 
at  the  other.  This  type  of  tunnel  has  the  advantage  of  simplicity  and  cheapness,  but 
has  the  disadvantage  that  no  independent  control  of  the  air  temperature  is  possible. 


4.  HELICOPTER  ICING  SIMULATION 

While  an  icing  wind  tunnel  is  a  useful  device  for  the  investigation  of  airfoil, 
engine  inlet,  windscreen  and  instrument  icing,  the  size  of  working  section  required 
to  handle  even  the  smallest  helicopter  precludes-  it  as  an  economic  method  of  inves¬ 
tigating  helicopter  icing. 

If  we  consider  an  open-circuit  icing  wind  tunnel  we  depend  on  nature  to  supply  the 
refrigeration.  If  we  depend  also  on  natural  air  velocity  to  move  the  cold  air  we  can 
dispense  with  almost  all  of  the  usual  components  and  in  fact  all  we  require  is  a  cloud 
forming  mechanism. 
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In  1953  the  National  Research  Council  undertook  to  Investigate  the  effects  of  icing 
on  helicopter  flight  performance  and  a  simulation  facility  ass  developed  for  this 
purpose.  Figure  5  shows  the  helicopter  spray  rig  located  at  Uplands  Airport  in  Ottawa. 

The  spray  rig  consists  of  a  welded  steel  framework  supporting  the  spray  nozzle  array, 
the  steam  and  water  supply  and  drain  headers  in  addition  to  the  necessary  instrumentation. 
161  steam  atocized  water  nozzles  are  used  to  fora  the  cloud  which  is  approximately 
70  feet  wide  and  15  feet  deep.  The  spray  rig  fraae  aay  be  raised  to  a  height  of  60  feet 
on  a  supporting  ss3t  and  rotated  to  take  advantage  of  any  wind  direction. 

The  spray  rig  requires  &  water  flow  of  up  to  6000  pounds  per  hoar  with  a  correspond¬ 
ing  steaa  flew  of  80.000  pounds  per  hour.  Icing  cloud  conditions  of  up  to  0.9  graas 
per  cubic  neter  liquid  water  content  with  a  droplet  size  range  of  20  to  60  microns 
diameter  can  be  simulated. 

The  spray  rig  is  limited  to  use  between  15  November  and  15  Starch  because  of  available 
teaperatures  in  the  Ottawa  region.  We  require  a  minimum  airspeed  of  5  n.p,b.  to  move 
the  cl  cud  from  the-  rig  to  a  hovering  helicopter. 

Since  construction  of  this  facility  we  ha7e  had  helicopters  in  iron  France,  the  UK 
and  the  U3  for  investigations. 


5.  ICING  OF  HELICOPTERS 

The  main  rotor  blades  say  accumulate  ice  to  cover  10%  of  the  chord  on  the  upper  and 
25%  of  the  chord  on  the  lower  surface.  The  spanwise  extent  can  vary  with  teeqjsrature. 

The  tail  rotor  blades  also  accumulate  ice;  however,  the  deposit  is  usually  symmetri¬ 
cal  about  the  leading  edge. 

The  high  airflows  required  by  today' s  turbine  engines  result  in  high  deposition  rates 
of  ice  at  the  entry  to  the  engine.  Build-up  rates  of  ^  in.  per  minute  in  moderate 
icing  conditions  are  a  frequent  occurrence. 

Ice  will  also  build  up  rapidly  on  the  inlet  guide  vanes  ahead  of  the  first  compressor 
stage.  This  ice  will  limit  the  airflow  into  the  engine,  thereby  reducing  the  amount 
of  power  available  from  the  engine.  A  further  effect  of  this  ice  build-up  is  the 
possibility  of  the  ice  breaking  away  and  being  ingested  by  the  engine  resulting  in 
severe  damage  to  the  compressor  section,  which  may  require  the  engine  to  be  shut  down, 
or  in  the  case  of  a  single-engined  helicopter,  an  emergency  landing. 


6.  METHODS  OF  PROTECTION  OF  HELICOPTERS 
6. 1  Thermal 

Hot  Gas.  The  availability  of  quantities  of  hot  gas  from  turbine  engines  led  to  the 
investigation  of  using  this  hot  gas  to  prevent  ice  from  forming  on  the  rotor  blades. 
Unfortunately  the  high  heat  loss  suffered  in  distributing  this  gas  to  the  rotor  tip 
required  the  temperature  of  the  incoming  gas  at  the  root  of  the  blade  to  be  in  excess 
of  the  structural  limitations. 
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6. 2  Electrical 

Heater  Pads.  Two  types  of  heater  pads  are  presently  available  -  one  a  woven  wire 
embedded  in  a  plastic  insulator,  the  other  a  sprayed  metal  element  also  covered  by 
plastic.  The  heater  pads  are  placed  on  the  rotor  blades  such  as  to  cover  the  sain 
icing  area  of  the  blade,  i.  e.  10%  upper  and  25%  lower.  The  pads  are  usually  divided 
into  six  heated  strips,  each  5i  in.  wide  and  connected  to  a  common  ground  return.  The 
heated  strips  are  sequenced  so  that  the  strip  on  the  leading  edge  of  the  bl'de  is 
heated  first,  followed  by  the  adjacent  one  above,  then  below,  until  the  f«ul  complement 
of  heater  strips  has  been  energised.  This  sequencing  reduces  the  amount  of  instantaneous 
power  required  from  the  generators  to  shed  the  ice  off  the  blades.  The  heater  pad  on 
the  tail  rotor  usually  comprises  one  or  at  the  most  two  heater  strips  and  tfiese  are 
energized  in  conjunction  with  the  main  rotor  blades.  Hie  entire  de-icing  system  less 
generator  usually  weights  about  90  lbs. 

6.3  Chemical  De-icing 

Chemical  da-icing  appears  attractive  for  many  reasons:  first  the  low  weight  of  the 
system  wht'  not  carrying  full  tanks  of  fluid,  its  simplicity  in  hardware,  and  its  low 
first  cost. 

The  system  comprises  a  fluid  tank,  usually  of  a  capacity  to  give  one  hour’s  protec¬ 
tion  in  icing  conditions;  a  fluid  pump  which  pumps  the  fluid  from  the  tank  to  a 
distributor  at  the  top  of  the  rotor  mast.  From  the  distributor  the  fluid  then  feeds 
inco  a  series  of  tabes  feeding  each  rotor  blade.  A  duct  running  the  full  length  of 
the  rotor  blade  has  a  series  of  holes  drilled  through  from  the  leading  edge.  This 
allows  the  fluid  to  flow  through  the  holes  and  spread  along  the  surface  of  the  blade 
leading  edge. 

Hie  disadvantage  of  the  fluid  system  is  the  weight  penalty  with  full  fluid  tanks. 

This  frequently  exceeds  that  of  the  electrical  system  and  is  also  duration  limited. 

A  small  helicopter  requires  between  50  and  80  lbs.  of  fluid  and  a  medium  sized  heli¬ 
copter  about  250  lbs.  of  fluid  to  give  the  necessary  one  hour’s  ice  protection. 

A  reciprocating  engine  only  requires  carburetor  heat  to  prevent  ice  from  forming  on 
the  throttle  value. 

The  gas  turbine  engine,  however,  requires  much  more  elaborate  ice  protection.  The 
I.  G.V.’s  and  front  bearing  support  struts  an*  fed  by  hot  gas  from  the  compressor 
section,  while  the  engine  inlet  is  covered  with  a  woven  wire  heater  mat  which  is 
designed  to  prevent  ice  from  forming  at  all  times. 


7.  CONCLUSION 

Whether  one  uses  electrical  or  chemical  icing  protection  is  a  secondary  consideration. 
That  some  form  of  icing  protection  is  required  for  the  rescue  helicopter  should  be  in 
no  doubt. 

A  recent  publication  in  "Canadian  Aviation"  for  March  1967  emphasizes  this  point. 

A  number  of  ice-fishermen  were  stranded  on  a  breakaway  ice  floe  on  Lake  Simcoe,  north 


of  lorocto.  A  resse  opsitioo  vis  set  cp  cd2i  an  Aeroaca  Cap.  KiJaptes  were 
exiled  in  to  assist.  Coe  ns  cable  to  ret  off  tbe  grocad  Seasse  of  Idbf.  lbs 
second  eocoestered  ssitre  Icing  conditions  an  tbs  jsemey  to  lb*  reset*  site  Kd  ase 
door  vms  waned  is  fli jit  to  die  better  risibility. 

Oboe  ca  tie  grand  it  tie  sescss  site  tie  helicopter  icnditd  addition!  ice  sod 
coaid  not  be  floes. 

Tbe  next  day  when  '-easier  cacdltiees  bid  iaprered.  tie  reaainfng  ice  ffsberaao  vere 
picked  bp  by  ieliccpter. 


3ISCC5SI0.V 


Capl  hitax  asked  iboot  tbe  distribution  of  ice  feraatien  ca  rotor  blades.  Hr  Bluer 
replied  tbit  this  ns  e  coupler  natter,  bat  generally  ice  tended  to  accandlate  tevarcs 
tbe  tip  in  reiy  cold  conditions  and  towards  tbe  bsb  is  more  moderate  conditions. 

Brig  Cea  Landaer  esled  *  better  anti-icing  pastes  as re  of  cse  in  helicopter  operations. 
Nr  Biager  replied  tbit  tbeir  raise  aas  rery  limited  in  degree  and  deration  of  protection- 
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Pig  2  Exceedance  probability  for  liquid  water  content 
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ISSUIE 


L*  auteur  fere  l'e  bilaa  de  1-  experience  ecquise  par  la  Marine  Royal e 
Britannique  dans  le  doaaine  des  rlsquee  pr&ent^s  par  les  operations  en 
teilcoptfere  &u  dessus  da.  1*  eau;  il  d<crira  easuite  les  aethodes  de 
foraation  adoptees  pour  aider  les  equipages  A  abandonser  un  hdlicopt&re 
si/Jmer*e. 


so? 


HAZARDS  OF  OVERRATER  HELICOPTER  OPEPATIONS 
Surgeon  Commander  I.n. Colley,  RN 


INTRODUCTION 

•Hazards  of  Overwater  Helicopter  Operations”  is  too  grand  a  title  for  what  I  propose 
to  outline  in  the  short  time  at  ay  disposal.  The  major  hazard  is.  of  course,  escape 
after  ditching,  and  it  aay  be  of  interest  and  value  to  state  simply  how  we  have  tried 
to  iaprove  what  was  a  very  poor  chance  of  survival  by  the  institution  of  a  training 
programme. 


UNDERRATER  ESCAPE  TRAINING 

Like  all  services  operating  helicopters  over  water,  we  have  come  to  know  by  experience 
the  areas  in  which  difficulties  lie  in  escaping  from  a  submerging  aircraft  when  all 
crew  members  and  passengers  are  devoid  of  any  form  of  breathing  apparatus.  But.  as 
you  can  guess,  this  absence  of  a  respirable  atmosphere  has  proved  to  be  one  of  our 
lesser  problems.  Possibly  the  most  important  one  to  overcome  has  been  the  impact  on 
the  escapee  of  disorientation,  closely  followed  by  the  absence  of  underwater  vision 
and  consequent  difficulty  in  identifying  escape  exits,  and  the  risk  jf  bodily  injury 
associated  with  being  thrown  around  against  hard  mekal  when  unstrapped.  (There  has 
never  been  a  problem  about  flotation  because  of  the  universal  use  of  a  Life  Saving 
Waistcoat.) 

Our  first  attempts  at  training  all  Helicopter  aircrew  in  underwater  escape  were 
aimed  at  demonstrating  the  great  ease  of  onset  of  spatial  disorientation  occurring  when 
devoid  of  underwater  vision,  or  in  the  dark.  A  simple  canvas  screen  was  manufactured 
enclosing  3  feet  of  water  in  the  shallow  end  of  a  swimming  bath,  and  having  standard 
escape  hatch  windows  fitted  to  it:  this  enabled  trainees  to  take  a  breath,  submerge, 
be  spun  around  by  an  instructor  to  induce  disorientation,  and  then  try  to  climb  out 
through  the  escape  hatch.  This  was,  to  say  the  least,  a  salutory  experience.  This 
simple  device  was  good  as  far  as  it  went,  and  culminated  in  pupils  escaping  when 
blindfolded.  But  no  account  was  taken  of  swirling  water,  and  the  essential  need  to 
wait  until  water  entry  was  complete  before  starting  to  escape.  In  late  1959  a  more 
realistic  helicopter  "dunker"  was  built,  and  finally  in  1962  a  fully  sophisticated 
Whirlwind  rear  cabin  was  installed  in  a  deep  tank  at  Portsmouth.  With  the  added  safety 
of  underwater  lighting,  and  the  extra  comfort,  of  heated  water,  a  comprehensive  training 
period  is  now  undertaken  by  all  helicopter  aircrew,  and  repeated  raandatorily  every 
2  years.  It  is  a  training  programme  which  is  enjoyed  retrospectively,  and  has  received 
unanimous  praise  from  all  who  have  later  required  to  escape  in  earnest.  It  is  possible 
also,  that  it  has  had  a  not  inconsiderable  part  to  play  in  increasing  chances  of 
survival. 
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A  short  series  of  photographs  r, ill  best  illustrate  this  current  Royal  Naval 
training  procedure. 

Fig.  1  Ibis  illustrates  the  dunker,  a  mock-up  Hhirlwind  rear  cabin  which  can  be 
fitted  out  with  several  different  seating  arrangements.  The  cabin  is  attached  to  a 
deep  tank  (12  foot  of  water)  at  tie  after  end  by  geared  spindle,  end  suspended  at  the 
forward  end  by  a  gantry  crane.  In  the  horizontal  position  shown  here  the  cabin  is  a 
few  inches  clear  of  tb  water.  On  the  side  of  the  cabin  shown  you  can  see  the  forward 
door  and  the  after  escape  taped  window.  On  the  other  side  there  are  two  windows,  one 
with  a  handle  and  the  other  taped. 

Figs. 2  and  3  show  the  dunker  being  swung  out  ready  for  the  run.  You  can  see  the 
seat  alongside  tb«s  after  window  which  the  trainee  occupies  for  his  first  training  run. 

Fig.  4  Here  the  run  has  started  with  45?  of  rotation  and  seme  sink  being  achieved. 

Fig. 5  This  is  90°  of  rotation.  You  can  see  the  escape  handle  on  the  aircraft  - 
the  pupil  is  seated  by  this  after  window. 

Fig. 6  At  130°  the  pupil’s  head  is  about  to  go  under  water. 

Fig.  7  shows  the  final  position  froa  which  the  escape  is  made  as  soon  as  water 
swirling  has  ceased. 

The  sinkage  time  is  only  10  seconds  and  is  related  approximately  to  actuality.  The 
trainee’ s  head  however  does  not  enter  the  water  until  the  final  few  seconds  of  sinking. 
The  average  time  of  head  immersion  is  only  5  seconds.  Several  of  these  runs  are  carried 
out  by  each  trainee,  culminating  in  dual  runs  escaping  through  various  hatches  and/or 
the  most  difficult  of  all  -  the  door.  Very  thorough  and  personalised  briefings  are 
given  by  the  supervising  officer  who  is  a  nelicopter  observer  and  trained  Slip' s  Diver, 
and  safety  devices  are  stationed  strategically  in  the  tank  and  inside  the  cabin. 
Emergency  hoisting  can  take  place  almost  instantaneously. 

No  hard  and  fast  “do  this;  don’ t  do  that"  rules  are  laid  down,  because  no  two  ditch¬ 
ings  are  ever  the  same.  Possibly  the  most  important  lesson  learnt  by  the  pupil  is  to 
remain  strapped  in  his  seat  harness  until  the  main  inrush  of  water  has  settled,  thus 
avoiding  being  swept  away  and  losing  the  position  of  the  escape  hatch.  No  matter  how 
disorientated  the  victim  becomes  -  as  long  as  he  waits  for  motion  to  cease,  he  can 
guarantee  that  his  escape  hatch  is  still  in  the  same  position  relative  to  him.  At  the 
worst,  hi-  is  in  a  better  position  to  use  the  guide  rails  to  his  exit  panel. 

In  summary,  we  can  claim  success  in  this  venture  from  the  laudatory  comments  we 
receive  from  our  pupils  -  and,  most  important  of  all,  comparing  the  experiences  of 
our  survivors  before  and  after  the  institution  of  this  now  well  established  training 
routine. 


The  discussion  following  this  paper  appears  on  page  211. 
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OISCUSSIOS 


Lt  Cdr  lilliMs  endo lsed  the  value  of  ‘dunking1  training  and  esphasised  that  the 
training  device  need  only  be  an  approxisation  to  any  particular  helicopter  configuration. 
Since  training  had  been  introduced  ditching  deaths  had  been  virtually  limited  to  those 
injured  on  iapact. 

Nr  Bragcink  comented  that  in  IK  Aray  experience  a  big  problem  was  training  crews  and 
passengers  to  reaain  in  helicopters  in  land  accidents  until  the  rotor  had  stopped 
turning.  He  asked  about  stability  of  ditched  helicopters.  Cdr  Colley  replied  the/c 
their  flotation  characteristics  was  very  variable. 

Cdr  Xackie  gave  a  brief  account  of  two  m;snt  accidents  to  RN  lessex  helicopters.  The 
first  suffered  a  power  loss  at  60  ft.  30  kts.  On  lap  act  one  hub  flotation  bag  burst 
and  the  helicopter  consequently  rotated  into  the  inverted  attitude.  The  diver  on 
board  fractured  his  leg  in  the  lnpact.  The  crewnan  escaped  unhurt.  In  the  second 
incident,  which  occurred  under  virtually  identical  conditions,  the  pilot  exercised 
such  better  control  via  the  collective  pitch  lever  and  achieved  a  very  gentle  ‘splash’ . 
All  buoyance  bags  inflated  and  the  craft  floated  with  water  at  the  door-sill  level. 

The  tail  bag  broke  after  5-6  ninutes.  The  aain  problea  was  persuading  the  pilot  to 
leave  the  water  -  thirty  slnutes  later  he  was  still  in  the  sea  trying  to  fix  a  lifting 
line  on  his  aircraft!  Lt  Cdr  Vi 11 laws  stated  that  In  his  experience  the  rotating  aain 
rotor  blades  had  never  proved  a  hazard  to  escape  on  ditching. 
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A  HELICOPTER  PERSONNEL  ESCAPE,  PROTECTION 
AND  SURVIVAL  SYSTEM 

by 

F.  T.  Thomasson,  USN 


Naval  Air  Systems  Command  Headquarters,  Washington  D.C.  20360,  USA 


RESUME 


La  Marine  des  Etats-Gnis  a  r^ceaaent  ddoontre  qu1  une  "capsule 
fuselage”  destinee  a  sauver  les  occupants  d*  un  h^licoptere  a  la  suite 
d’  avaries  en  vol  etait  techniqueaent  realisable.  Elle  1’  a  prouvd 
grfice  a  des  essais  en  vol  d’un  systeae  install^  sur  beiicoptere 
tele-comaiande.  Ces  developpeaents  cnt  dte  entrepris  a  la  suite 
d’  une  etude  de  la  Marine  sur  les  accidents  graves  et  nortels,  dont 
il  est  ressorti  que  56%  des  blessures  oortelles  auraient  pu  Stre 
dvitdes  grSce  &  un  syst&ae  d*  abandon  d’  apparetl  en  vol.  et  25%  de  ce 
cas  mortels  ainsi  que  la  cajorite  des  blessures  graves,  si  d’  autres 
moyens  de  protection  -  contre  1*  incendie  ou  1*  inpact  -  ou  des 
dispositifs  de  flottaison  avaient  disponibles. 

L*  auteur  exposera  les  aspects  techniques  et  Dddicaux  du  programme 
send  par  la  Marine  des  Etats-Unis  pour  metcre  au  point  un  systeae 
conplet  capable  d’ assurer  la  survie  des  occupants  d’  hdl.lccpt^res. 

L’  dldment  essentiel  de  ce  systkae  sera  la  "capsule-fuselage" 
composes  de  dispositifs  pyrotechniques  destines  a  larguer  les  pales 
de  rotor  et  les  parties  dtrangeres  du  fuselage,  et  de  parachutes  k 
deployment  balistique  servant  k  assurer  la  recuperation  de  la 
partie  occupde  du  fuselage.  Des  siege  amortisseurs,  des  dispositifs 
d’  absorption  d'  dnergie,  de  prevention  et  de  lutte  contre  1’  incendie, 
montes  sur  1’  heiicoptfere,  feront  egalement  partie  integrante  du 
sy steme. 
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A  HELICOPTER  PERSONNEL  ESCAPE.  PROTECTION 
AND  SURVIVAL  SYSTEM 


Since  the  early  days  of  military  flying,  methods  for  in-flight  escape  froa  disabled 
aircraft  have  been  considered  and  developed,  keeping  pace  with  the  improved  performance 
and  the  increasingly  hazardous  missions  of  the  ccabat  aircraft.  These  methods  range 
from  personal  parachutes  and  early  ejection  seats  through  fully  automatic  ejection 
seats  to  the  recent  sophisticated  escape  capsule  systea  installed  In  the  P-111  aircraft. 

The  sol  i  exception  to  this  progressive  development  is  the  helicopter.  Curing  develop¬ 
ment  of  the  helicopter,  no  special  provision  for  in-flight  escape  from  helicopters  has 
been  seriously  considered.  This  probably  has  been  due  to  the  following  factors: 

1.  The  autorotational  capability  of  tbe  helicopter,  permitting  power-  »ff.  steep 
gradient  spot  landings,  instills  pilot  confidence  in  his  ability  to  cope  with  in-flight 
emergency  situations. 

2.  Mistrust  of  the  effectiveness  of  personnel  parachutes,  because  the  unstable  nature 
of  the  aircraft  and  the  close  proximity  of  the  whirling  rotor  blades  would  hinder  egress 
and  preclude  successful  bailout  during  helicopter  in-flight  emergency  situations. 

3.  The  low  altit"des  flown  as  compared  to  fixed-wing  operations.  (This  say  be  both 
a  ause  and  effect  of  the  above.  For  example,  lack  of  parachutes  encourages  low  flying 
to  permit  quick  landing  in  the  event  of  trouble;  low  flying  rules  out  the  use  of 
personnel  parachutes.  In  addition,  of  course,  certain  missions  demand  low  altitude 
flight.) 

4.  The  inconvenience  of  wearing  a  parachute. 

5.  The  c'Tiiplexity  and  weight  of  ejection  seats  couple!  with  the  problem  of  avoiding 
the  rotor  blades  during  ejection. 

In  Southeast  Asia  the  helicopter  has  “come  of  age”  as  a  combat  vehicle.  It  has 
established  its  worth  as  an  extremely  important  and  integral  part  of  limited  war 
combat  operations  by  its  successful  employment  in  close-in  attack  and  patrol  missions, 
vertical  envelopment  operations  and  in  dramatic  rescue  operations  in  hostile  territory. 
However,  these  types  of  missions  have  naturally  led  to  increased  exposure  to  enemy 
attack  by  ground  fire  to  which,  because  of  the  low  and  slow  flight  profiles,  the  heli¬ 
copter  is  particularly  vulnerable.  Compared  to  personnel  flying  fixed  wing  aircraft 
on  similar  close-in  support  missions,  the  helicopter  aircrew  have  virtually  no  survival 
protection. 
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THE  IN-FLIGHT  ESCAPE  PROBLEM 

By  virtue  of  changes  in  missions,  the  antorotative  maneuver  is  becoming  lees  reliable 
as  a  msans  to  neutralize  the  personnel  hazards  associated  with  in-flight  emergencies, 
particularly  at  low  altitudes.  Successful  autorotaticn  requires  hundreds  of  feet  of 
altitude  to  ensure  sufficient  lift  from  th*-.  rotors  and  a  visual  ground  reference  to 
select  suitable  landing  terrain  and  accomplish  the  flair  maneuver  to  arrest  the  rate 
of  descent  just  prior  to  touchdown.  Bat  the'  requirement  for  increased  speed  and  higher 
payload  capability  has  necessitated  advanced  blade  design  and  resulted  in  higher  blade 
loadings,  both  of  which  dictate  an  increase  in  the  altitude  retired  for  accomplishment 
of  the  autorotative  maneuver.  This  increased  altitude  required  for  auto rotation  is  in 
direct  opposition  to  the  lew  altitude  flight  profiles  being  flown.  As  the  helicopter 
has  become  a  combat  vehicle,  battle  damage  to  the  critical  parts,  (i.e. ,  blades, 
transmission,  etc.)  required  for  successful  autcrotation  is  highly  p-'obable.  These 
factors  combine  to  make  very  hazardous  reliance  on  autorotation  as  U?e  sole  means  of 
coabating  an  in-flight  emergency. 


THE  ADDITIONAL  SURVIVAL  PROBLEM 

Helicopters  do  not  afford  adequate  protection  from  crash  .impacts,  fires  or  ditchings. 
The  crew  seats  are  designed  for  10  g  and  troop  seats  designed  for  less.  The  armor 
protection  hurriedly  added  as  a  result  of  early  coofcat  losses  to  protect  the  occupant 
froa'  ground  fire  may  actually  reduce  his  capability  to  survive  a  crash  because  the 
added  weight  of  armor,  accomplished  without  a  commensurate  strengthening  of  the  seat 
support  structure,  has  reduced  the  impact  "g"  tolerance  of  the  seat  by  approximately 
one  half.  The  present  configuration  of  fuel  cells  is  inadequate.  While  the  cells 
have  a  self  sealing  capacity  lu  the  lower  portions,  they  are  vulnerable  to  Armor 
Piercing  Incendiary  and  tracer  ammunition  in  the  upper  vapor  zone.  The  existing  cells 
installed  are  easily  ruptured  by  crash  impacts  and  having  no  means  of  fire  suppression, 
are  susceptible  to  both  in-flight  and  post  crash  fires. 

Personnel  survivitg  a  helicopter  emergency  do  so  only  when  the  crash  impact  is  light, 
post  crash  fires  small,  or  the  helicopter  floats  for  a  sufficient  time  to  permit  the 
occupant  to  escape;  survival  is  NOT  due  to  helicopter  design.  Advanced  personnel  safety 
and  survival  aids,  required  to  ensure  injury-free  survival  during  emergency  situations, 
have  not  substantially  influenced  helicopter  design.  It  has  been  concluded  that  heli¬ 
copters  do  not  provide  an  acceptable  level  of  injury- free  survival  during  either  in¬ 
flight  or  crash  emergencies. 

The  proposed  Helicopter  Personnel  Escape  Protection  and  Survival  System  will  respond 
to  this  operational  deficiency  oy  providing  the  required  capability  for  high  surviva¬ 
bility  for  personnel  which  does  not  exist  In  any  present  operational  helicopter. 


THE  INITIAL  STUDY 

Realizing  that  the  foregoing  was  true,  the  US  Navy,  in  1961,  contracted  for  a  study 
of  helicopter  accidents  to  document  the  helicopter  accident  picture  and  to  provide  data 
to  guide  the  design  of  means  to  prevent  fatal  and  critical  injuries  during  helicopter 
accidents1*.  From  an  analysis  of  the  data  on  Navy  helicopter  accidents  for  the 


'Numerical  superscripts  designate  references  at  end  of  paper. 
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period  1952-1960,  the  study  revealed  that  90%  of  in-flight  emergencies  occurred  at 
altitudes  between  100  and  600  feet  above  terrain  (Pig, 1)  and  demonstrated  the  urgent 
need  for  an  escape  system  which  would  function  at  these  low  altitudes.  It  was  concluded 
that  the  escape  system  must  provide  safe  ia-flight  escape  following  an  emergency  occurr¬ 
ing  as  low  as  100  feet  for  maximum  "save”  capability.  Based  upon  this  100  foot  minimum 
altitude,  it  was  estimated  that  56%  of  the  occupant  fatalities  (Pig. 2)  could  have 
survived  by  the  use  of  an  advanced  type  of  in-flight  escape  system.  An  additional  25% 
of  the  fatalities  were  estimated  to  be  "candidates  for  survival”  by  the  use  of  improved 
crash  safety  and  survival  provisions  such  as:  Impact  protection:  Crash-fire  prevention 
and  Emergency  flotation. 

The  following  three  methods  of  in-flight  escape  were  examined  during  the  study  from 
the  aspects  of  performance,  weight  and  effect  on  airframe  design. 

1.  Individual  parachute  and  normal  bailout. 

2.  Rotatable  crew  ejection  seats  with  horizontal  ejection  to  clear  rotor  blades. 

3.  Capsule  escape  system. 

Individual  parachutes  were  rejected  as  not  offering  the  escape  performance  required. 
Ejectable  crew  seats,  while  they  would  provide  the  best  in-flight  escape  performance 
under  most  conditions,  were  rejected  because  of  the  weight  penalty  and  prohibitive 
airframe  design  complication  when  trying  to  save  occupants  of  a  multi-crew/passenger 
vehicle. 

The  capsule  escape  system  was  selected  as  the  lightest,  best  performing  and  mcst 
efficient  means  of  providing  in-flight  escape.  The  capsule  also  affords  two  additional 
meaningful  benefits: 

1.  The  passengers  play  a  completely  passive  role  and  need  do  nothing  to  ensure  their 
survival,  and 

2.  The  required  crash  protective  and  survival  features  can  be  more  easily  integrated 
into  the  "system”  design,  as  applied  to  the  complete  helicopter. 

A  minimum  escape  performance  altitude  of  100  feet  in  hovering  flight  was  determined 
to  be  feasible  based  in  part  upon  advancements  in  pyrotechnic  initiation  and  severence 
devices,  but  primarily  upon  the  recent  development  of  Ultra-Fast  Opening  Parachutes. 
These  parachutes  are  ballistically  deployed  and  ballistically  spread  and,  therefore, 
their  response  is  rapid  and  their  performance  relatively  independent  of  airspeed.  The 
parachutes  can  be  spread  fully  in  static  conditions. 


TEST  PROTOTYPE  CAPSULE  SYSTEM  DESIGN 

Based  upon  the  results  of  this  initial  study,  the  Navy  set  out  to  conclusively 
prove  the  feasibility  of  the  capsule  escape  system.  In  this  project,  a  capsule  escape 
system  was  developed  for  and  installed  in  obsolete  UH-25B  helicopter  test  vehicles 
configured  for  remote  controlled  flight  for  full  scale  system  testing.  The  feasibility 
of  the  escape  capsule  system  was  proven  by  three  successful  in-flight  initiations  of 
the  system  during  March  -  June  1966.  The  details  of  the  development  of  the  overall 
system  and  of  the  recovery  subsystem  are  included  elsewhere2’3. 
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The  0H-25S  system  installation  is  shown  schematically  in  Figure  3.  During  the  drone 
tests  (Fig. 4)  the  system  was  initiated  from  the  single  source  and  the  explosive  energy 
was  transferred  by  Confined  Detonating  Cord  (CDC)  simultaneously  to  initiate  the  rotor 
blade  jettisoning  and  the  fuselage  severence  devices  (Fig.  5),  It  is  specifically 
emphasized  that  these  assemblies  were  structurally  intact  (no  disconnects)  and  were 
severed  by  Linear  Shaped  Charge  and  ether  explosive  devices.  Separation  rockets  were 
ignited  to  insure  rapid,  positive  jettisoning  of  the  unoccupied  rear  section  from  the 
inhabited  portion  or  capsule  and  the  rotor  blades  departed  the  area  (Fig. 6).  After 
a  0.6  second  delay  to  ensure  a  clear  area,  four  35  foot  diameter  parachutes  were 
ballistically  deployed  (Fig.  7)  and  ballistically  spread  (Fig.  8)  to  recover  the  capsule 
(Figs.  9  and  10) 


CAPSULE  FEASIBILITY  TEST  PROGRAM  SUMMARY 

Four  drone  tests  were  conducted  and  the  system  was  successfully  initiated  in  three. 
The  initial  test  attempted  was  aborted  due  to  drone  control  difficulties.  The  following 
is  a  summary  of  the  results  of  each  test.  Detailed  results  are  recorded  elsewhere2. 

Test  Number  3  -  conducted  on  March  31,  1966,  was  completely  successful  as  shown  in 
Figures  4  through  10.  This  test  was  historic  as  the  first  in-flight  severence  of  a 
structurally  intact  fuselage  and  recovery  of  a  fuselage  capsule.  The  helicopter  was 
flying  straight  and  level  at  a  ground  speed  of  53  knots  at  initiation.  All  subsystems 
and  components  functioned  correctly  and  the  capsule  was  recovered  by  the  parachutes, 
at  a  survivable  rate  of  descent  of  31  feet  per  second,  74  feet  below  the  point  of 
Initiation.  The  sequence  from  initiation  to  recovery  required  only  2.7  seconds.  The 
capsule  impacted  on  external  energy  attenuators  (trusgrid  honeycomb  absorber  pads) 
at  a  level  of  35  g. 

Figure  11  compares  the  oscillograph  traces  of  this  impact  with  two  traces  from 
previously  conducted  controlled  crashes  of  helicopters  without  the  energy  absorbers 
at  approximately  the  sane  impact  velocity.  The  absorbers  were  very  effective  and 
attenuated  the  impact  from  an  expected  level  of  greater  than  150  g  to  35  g  and  greatly 
reduced  the  all  important  “g"  onset  rate  and  eliminated  "g”  rebound.  This  great 
reduction  in  Impact  loads  due  to  the  pads  made  further  attenuation  to  acceptable 
physiological  tolerances  within  the  capability  of  energy  absorbing  troop  seats.  The 
experimental  troop  seat  having  energy  attenuating  capabilities  shown  in  Figure  12 
was  installed  in  the  capsule  and  functioned  properly  to  reduce  the  impact  on  the 
225  lb  anthropomorphic  dummy  to  a  survivable  20  g. 

Test  Number  3  was  also  successful  but  a  very  interesting  malfunction  occurred.  The 
system  was  initiated  with  the  helicopter  in  a  40°  dive  and  at  a  ground  speed  of  26 
knots  in  order  to  demonstrate  the  capability  of  the  separation  rockets  to  provide 
clean  separation  between  the  jettisoned  aft  fuselage  section  and  the  capsule  under 
dive  conditions.  Attainment  of  a  survivable  rate  of  descent  of  45  feet  per  second 
was  accomplished  143  feet  below  the  system  Initiation  altitude.  The  forward  rotor 
blades  failed  to  jettison  but  were  stopped  by  the  parachute  risers.  Though  the  risers 
were  shortened  by  being  wrapped  around  the  blades  )ittle  or  no  effect  in  recovery 
system  performance  was  noted.  The  capsule  impacted  at  32  feet  per  second  and  the 
impact  forces  were  similar  to  those  recorded  on  Test  Number  2. 
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Test  Number  4  repeated  the  previous  successes  but  another  very  informative  mal¬ 
function  occurred.  The  helicopter  was  flying  at  SO  knots  ground  speed  in  a  shallow 
dive  at  system  initiation.  Recovery  to  a  survivable  rate  of  descent  was  achieved  at 
187  feet  below  the  system  initiation  point.  A  riser  on  one  of  the  parachutes  was 
severed  by  a  test  fixture  and  the  parachute  was  lost.  However,  the  capsule  impacted 
at  34  feet  per  second  with  results  similar  to  those  noted  on  tests  Numbers  2  and  3. 

Tests  Numbers  1  and  5  were  test  failures  as  the  system  was  not  initiated.  Drone 
control  problems  during  Test  Number  1  resulted  in  a  crash  of  the  helicopter  on  take¬ 
off  prior  to  initiation  of  the  system  test.  The  helicopter  was  purposely  crashed 
on  Test  5  after  vain  attempts  to  initiate  the  capsule  system. 

In  summary,  it  cun  be  concluded  that  the  program  was  successful  and  much  useful 
information  was  learned  from  the  failures. 

The  results  of  Tests  Numbers  2.  3,  and  4  proved  conclusively  that  the  capsule 
system  could  function  successfully  under  varying  helicopter  flight  conditions. 

The  ability  of  the  system  to  provide  successful  recovery  within  100  feet  from 
level  or  hovering  flight  wes  demonstrated. 

The  tests  also  demonstrated  that  impact  forces  can  be  attenuated  to  within  physio¬ 
logical  tolerances  by  use  of  external  energy  absorption  devices  and  energy  attenuating 
seats  functioning  in  harmony  with  each  other. 

The  failure  of  the  rotor  blade  to  jettison  during  Test  3  was  traced  to  faulty  CDC 
leads,  so  also  was  the  failure  to  initiate  the  system  on  Test  5.  These  failures 
demonstrated  the  sensitivity  of  the  CDC  leads  to  rough  handling  and  indicated  that 
additional  protection  of  these  leads  must  ’  provided  in  an  operational  installation. 

The  safety  and  insensitivity  of  the  pyrotechnic  devices  during  a  crash  was  demon¬ 
strated  during  Tests  1  and  5.  Severe  impacts,  resulting  in  massive  structural  damage 
to  the  helicopter,  did  not  cause  detonation  of  any  pyrotechnic  devices. 

The  rotor  blade  jettison  failure  was  informative  since  this  proved  that  the  ballistic 
deployment  of  the  parachutes  was  so  rapid  that  catastrophic  parachute  failure  was 
precluded.  It  also  demonstrated  the  recovery  system’s  relative  insensitivity  to  inter¬ 
ference  by  the  blades. 

Survivable  rate  of  descent  with  only  three  of  the  four  parachutes  inflated  was 
demonstrated. 


THF  FUTURE  PROGRAM 

The  US  Navy,  supported  by  the  US  Army  technical  personnel  and  numerous  private 
contractors,  is  embarked  upon  a  program  to  design  and  develop  a  "Helicopter  Escape, 
Protective  and  Survival  System"  toward  operational  use  in  helicopters. 

To  ensure  the  validity  of  the  system  approach  selected  on  the  basis  of  the  study 
of  accidents  occurring  during  the  1952-1960  period,  a  similar  study  is  being  completed 
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of  all  Navy  and  Army  accidents  through  1965.  Some  preliminary  results  of  the  study  of 
the  latest  Navy  data  combined  with  the  earlier  data  are  presented  in  Figure  13.  It 
can  be  seen  that  the  updated  statistics  continue  to  support  the  requirement  for  means 
to  provide  in-flight  escape  and  crash-safety  provisions  for  helicopter  occupants. 

The  program  objective  is  to  protect  future  helicopter  occupants  from  fatal  and 
incapacitating  critical  injuries  despite  the  nature  and  severity  of  the  emergency. 

This  will  be  accomplished  by  the  design  of  a  true  "system"  through  close  integration 
of  the  various  required  features  so  that  they  function  in  harmony  with  each  other. 

The  "heart”  of  this  system  is  the  escape  capsule  but  the  protective  and  survival 
features  are  an  inseparable  part  of  the  system  as  illustrated  in  Figure  14. 

The  following  sequence  is  presented:  to  illustrate  the  composition  of  the  Helicopter 
Personnel  Escape,  Protective  and  Survival  System  and  how  it  would  function  in  opera¬ 
tional  use.  The  system  Is  illustrated  pictorially  in  Figure  15  as  it  would  apply  to 
a  large  troop  carrying  turbine  powered  helicopter. 

Upon  recognition  of  the  emergency,  the  pilot  (or  other  crewman  if  the  pilot  is 
incapacitated)  will  initiate  the  system  by  a  single  action  that  actuates  the  initiation 
subsystem. 

The  initiation  subsystem,  composed  of  either;  detonators  and  Confined  Detonating 
Cord  (CDC)  or  a  laser  and  fiber  optic  transfer  network  will  trigger  the  severance, 
separation  and  recovery  subsystems  automatically  in  the  proper  time  sequence. 

The  severance  subsystem,  composed  of  Linear  Shaped  Charge,  (LSC)  explosive  bolts 
and  explosively  driven  guillotines,  will  simultaneously  cut  the  fuselage,  jettison 
rotor  blade  assemblies,  fuel  tanks,  and  engine  pods,  as  required. 

The  separation  subsystem,  composed  of  rockets  and/or  thrusters,  will  impart  a 
separation  velocity  between  the  fuselage  (aft  section,  fuel  tanks,  engine  pods,  etc., 
as  required). 

The  recovery  subsystem,  composed  of  parachutes  which  are  ballistically- deployed  and 
ballistically-spread  and  of  retrorockets,  (used  in  the  case  of  large  recovered  payloads) 
will  be  actuated  after  a  time  delay  to  ensure  that  the  jettisoned  portions  are  clear. 

The  parachutes  will  be  rapidly  deployed  and  spread,  to  reduce  quickly  the  capsule’ s 
velocity  to  a  survivable  rate  of  descent,  or  to  a  velocity  which  can  be  reduced  to  a 
survivable  rate  of  descent,  by  the  retro-rocket  when  sed.  The  retro-rockets,  used  in 
combination  with  the  parachutes  to  obtain  the  most  efficient  recovery  system  from 
weight  and  volume  standpoints,  will  be  initiated  just  prior  to  ground  impact  by  a 
mechanical,  explosive  or  avionic  ground  sensing  device. 

It  is  at  this  point  in  the  escape  from  on  in-flight  emergency  situation  that  the 
protection/survival  devices  enumerated  in  Figure  14  come  into  play. 

External  energy  attenuation  (EA)  devices  in  the  landing  gear  and  mounted  on/in  the 
fuselage  operate  mechanically  to  reduce  partially  the  shock  of  the  impact  on  the 
occupants.  The  effectiveness  of  these  devices  was  shown  previously  in  Figure  11. 
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Energy  attenuating  seats  (Pig.  12).  protective  apparel  and  restraint  devices,  working 
in  concert  with  the  external  EA  devices,  reduce  the  impact  shock  to  an  acceptable  huscn 
tolerance  level,  provide  restraint  for  the  occupants  and  protect  their  heads  to  ensure 
an  injury- free  impact. 

In  the  event  there  are  on-board  fuel  tanks,  fire  preventive  Measures  (emulsified 
fuel  and/or  impenetrable  fuel  tanks)  and  fire  suppressive  measures  (extinguishing  by 
the  automatic  injection  of  foam  or  inert  gas  into  the  tanks)  will  preclude  post-impact 
fires. 

Automatic  flotation  devices  and/or  built-in  capsule  waterweight  integrity  will 
ensure  capsule  bouyaney  following  water  impact. 

Survival  equipment  will  be  available  to  ensure  long-term  survival  should  such  be 
required. 

The  protective/survival  features,  described  above  will  greatly  reduce  the  incidence 
of  fatal  and  incapacitating  critical  injuries  during  emergencies  initially  occurring 
in  tne  area  below  100  feet  and.  therefore,  be.-'ond  the  capability  of  the  in-flight 
escape  system. 

Helicopter  aud  personnel  armor  have  not  been  mentioned  in  this  discussion  but,  while 
it  does  not  function  as  a  direct  part  of  the  escape  capsule,  is  of  course  an  inte¬ 
grated  part  of  the  total  ‘Helicopter  Personnel  Escape,  Protection  and  Survival  System” 
as  it  off ?rs  protection  against  th«»  &,ost  hazardous  and  real  threat  to  personnel 
survival  in  combat. 


SYSTEM  DEVELOPMENT  STATUS 

The  reader  should  be  quickly  oriented  to  the  state-of-developaent  of  the  Helicopter 
Personnel  Escape,  Protective  and  Survival  System  and  its  various  components.  The 
system  is  actually  an  integration  of  many  devices  which  have  been  under  development 
for  some  years  or  are  in  operational  use. 

All  of  the  subsyctems/devices  shown  in  Figure  14  are  in  an  advanced  development 
status  with  two  exceptions;  the  recovery  system  and  the  latest  fire  prevention  and 
extinguishing  devices  adaptable  for  the  system  application. 

Exploratory  development  is  currently  underway  by  the  US  Army  laboratories  and 
civilian  aircraft  agencies  to  obtain  automatic  fire  suppressive  devices.  Inert  gas 
.nj action  and  instant  foam  devices  are  being  investigated.  Also,  much  work  has  been 
and  is  being  accomplished  in  the  area  of  decreasing  the  fuel  fire  hazard  by  use  of 
gelled  and  emulsified  fuels. 

The  application  of  ballistic  deployment  and  ballistic  spreading  to  parachutes  up 
to  72  feet  in  diameter  has  been  completed  and  extensive  developmental  testing  accom¬ 
plished4.  However,  based  upon  the  test  results  to  date,  increased  efforts  must  be 
expeditiously  undertaken  to  decrease  the  operating  time  of  these  parachutes  and  to 
match  their  maximum  deployment  speed  capability  with  the  ever-increasing  speeds  of 
the  latest  helicopters. 
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Betro-rockets  have  been  developed  for  a  aaltitcde  of  applications  tat  ere  not  in 
operational  use.  It  is  of  maxincs  iuportance.  in  order  to  obtain  the  most  efficient 
and  lightest  recovery  system.  that  a  retro-rocket  system  be  developed  for  the  heli¬ 
copter  cap  sale  application  ana  tested  to  ensure  that  high  reliability  will  attained 
from  both  the  sensing  device  and  the  rockets.  3j  cse  of  retro-rockets  a  very  impor¬ 
tant  benefit  will  be  obtained.  If  the  recovery  system  can  be  devised  to  position 
Quickly  the  capsule  into  the  retro-fire  attitude,  the  retro-rockets  will  provide  a 
great  accent  of  impact  attenuation,  even  though  the  recovery  parachutes  have  insuffi¬ 
cient  altitude  to  function  completely.  In  this  sinner,  the  “no  zaa’ s  land”  where 
neither  the  capsule  nor  the  protective  devices  would  be  effective,  estimated  lo  be 
40  feet  to  200  feet  above  the  terrain,  era  be  eliminated. 


SYSTEM  IMPACT  ON  HELICOPTER  AlfcFXAME  DESIGN 

This  paper  would  not  be  complete  without  a  discussion  regarding  the  effect  of  the 
"Helicopter  Personnel.  Escape.  Protective  and  Survival  System”  installation  on  the 
helicopter  airframe  configuration  ssd  gross  weight. 

The  system  installation  will  not  require  -ajor  modifications  to  the  airfrme.  The 
capsule  subsystems.  *ith  the  exception  of  the  recovery  subsystem,  will  be  composed 
of  small,  lightweight  components  dispersed  evenly  throughout  the  airfraae.  A  cursory 
examination  of  *ht  .urren  -  helicopters  has  shown  that  existing  voids  will  permit 
satisfactory  Installation  of  the  recovery  system  and  that  the  other  ccpsale  components 
can  be  easily  accommodated. 

The  protective  and  survival  devices  can  also  be  installed  with  a  minima  of  structural 
change  because  the  largest  components  (i.e. ,  energy  attenuating  seats  and  landing  gear) 
will  be  replacements  for  currently  ir  stalled  items. 

Thus,  the  preliminary  conclusion  has  been  made  that,  not  only  is  the  Helicopter  Pro¬ 
tection.  Escape  and  Survival  System  adaptable  to  the  majority  of  OS  helicopter  designs 
but  that  retrofit  is  possible  if  certain  design  considerations  are  accepted. 

Height  added  to  a  helicopter  is  of  coarse  a  prime  consideration  In  the  installation 
of  any  system.  Unfortunately,  as  helicopters  in  most  cases  do  not  have  even  so  much 
as  a  parachute  installed  for  personnel  survival,  a  weight  penalty  will  result  from  the 
installation  of  the  system.  Preliminary  weight  estimates  indicate  that  the  complete 
system  will  increase  the  gross  weight  by  6-8  percent.  The  actual  increase  In  gross 
weight  Is  dependent  upon  several  factors,  such  as  weight  of  the  helicopter,  nuaber  of 
passengers,  amount  of  structure  which  can  be  jettisoned  and  the  type  of  recovery 
system  used.  The  system  weight  is  also  influenced  by  a  decision  as  to  the  acceptance 
of  a  higher  recovery  system  weight  in  order  to  recover  the  complete  fuselage  and 
thus  enabling  the  helicopter  to  be  returned  to  service  after  minor  repair.  A  reduc¬ 
tion  In  recovery  system  weight  can  be  achieved  on  the  order  of  40  percent  by  use  of 
a  hybrid  systen  of  parachutes  and  retro-rockets  in  lieu  of  an  all-parachute  recovery 
system. 

The  final  determination  as  to  whether  or  not  the  increase  in  helicopter  gross  weight, 
due  to  installation  of  the  system,  can  be  tolerated  must  be  cade  on  a  systems  effective¬ 
ness  basis. 
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Is  the  degradation  in  mission  effectiveness,  by  virtue  of  the  added  weight,  offset 
by  the  gains  in  aircrew  safety,  in  teras  of  personnel  saved,  which  will  result  from 
installation  of  the  system? 

Based  upon  the  accident  data,  projected  into  future  helicopter  operations,  it  is 
estimated  that  the  escape  capsule  will  provide  the  bulk  of  the  "saves”  (60-65%)  as 
it  will  insure  injury-free  survival  when  initiated  at  100  feet  in  hovering  flight, 
at  lower  altitudes  with  forward  speed  present,  and  will  perform  throughout  the  ever- 
increasing  speed  regime  of  the  helicopter-  The  balance  (35-40%)  of  these  saves  will 
result  from  the  ability  of  the  Protective  and  Survival  Group  to  reduce  the  fatalities 
and  critical  injuries  now  occurring  during  crashes  by  attenuation  of  the  impact  "g” 
levels  to  within  human  tolerance  and  by  eliminating  post- crash  fires  and  drownings. 
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X  OF  INFLIGHT  ESCAPE  SITUATIONS 

Fig. 1  Escape  system  capability  versus  potential  number  of  escapes 
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Fig.  2  Survival  requirements  in  fatal  helicopter  accidents,  1952-1960 
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Fig. 12  Troop  seat  with  energy  absorption  capabilities 
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Pig.  13  Survival  requirements  in  fatal  helicopter  accidents,  1952-1965 
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Subsystem/compor.ent  make-up  of  Helicopter  Personnel  Escape,  Protection  and 

Survival  System 


TYPICAL  RECOVERY  SYSTEM  CH-46 


Pictorial  view  of  system  in  CH-46  helicopter 
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CRASH  INJURIES  IN  US  ABUY  HELICOPTER  .ACCIDENTS 
Capta;  n  E.  L.Yattoi.  IS  Amy,  XC 


INTRODUCTION 

«tb  the  emergence  of  the  tactical  airaobility  concept,  the  cocnandsr  has  become 
•equipped  with  instruments  of  vertical  earelopceat.  In  C3  Amy  a-iaticn.  this  is  now 
cost  conswoly  acccoplished  with  ro  try  wing  aircraft. 

Sitfc  spproxisately  SOOO  rotary  sins  aircraft  sad  10.000  pilots  in  its  inventory, 
the  experience  cf  the  05  Amy  with  helicopter  operations  is  tee  jjost  extensive  in  the 
free  world.  Intensive  training  requirements.  “nap  of  the  earth-  flying,  and  an 
increased  exposure  to  hazards,  unfortunately  resalt  in  mishaps.  The  incidence  of  these 
accidents  and  the  associated  injuries  are  the  subject  of  this  paper. 

The  United  States  Amy  Board  for  Aviation  Accident  Research  (USA3AAR)  located  at 
Fort  Eocier.  Aiaiwna.  is  the  Amy*  s  repository  for  world-** dc  Amy  aircraft  accident 
data  (AH  15-76).  The  data  presented  here  are  taken  frees  operational  najor  and  siaor 
accidents  fas  defined  hr  AS  333-40)  exclusive  of  the  Republic  of  Vietnam  for  the  tins 
period  i  January  1961  thru  30  June  1965. 


DISCUSSION 

Correlation  of  accidents  in  Ant)'  helicopter  experience  to  injuries  incurred  ie  then 
requires  an  analysis  of  the  operational  envelope.  Xost  US  Amy  aircraft  fly  in  and 
oat  of  confined  areas  at  relatively  slow  speeds  and  low  altitudes.  Operational  areas 
are  frequently  complicated  by  wires,  trees,  towers,  and  rough  terrain  at  the  landing 
site.  Helicopters  are  not  etpupped  with  ejection  seats  and  because  of  the  altitude 
and  sission  flown,  parachutes  are  not  worn  by  the  aviators.  US  Amy  helicopters 
operate  in  an  es^rennent  that  nears  the  extreme  both  in  density  of  traffic  and  opera¬ 
tional  terrain.  Therefore,  although  the  helicopter  has  the  capability  to  "autorotate” 
in  case  of  ^flight  emergency,  the  aviator  cast  always  "ride  the  helicopter  in". 


TABLE  I 

US  Amy  Helicopter  Accident  Experience 


•  Rate  =  Nuaber  of  accidents  per  100.000  Lours. 
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Since  the  organization  of  USA8AAP.  and  the  increased  coaaand  emphasis  on  aviation 
safety,  the  Aray*  s  aircraft  accident  rate  per  100, 000  flying  hours  has  decreased. 
(Pig-1. )  Considering  the  number  of  takeoffs  and  landings  in  helicopters,  although 
not  ideal,  the  present  accident  rate,  15.7,  is  not  necessarily  excessive  and  compares 
favorably  with  the  Army* s  fixed  wing  accident  rate. 

TABLE  II 
Accident  Incidence 


Accidents 

Total 

Surv. 

Nonsurv. 

Vmber 

756 

718 

38 

ffith  Injuries 

289  (33%) 

251  (35%) 

38 

Tithout  Injuries 

467  (62%) 

467  (65%) 

0 

These  figures  include  total  major  accidents  both  survivable  and  nonsurvivabi-. . 

Injuries  are  not  usually  incurred  in  incidents,  forced  landings,  and  precautionary 
landings  and  are  therefore  not  included  in  these  figures.  Although  the  nargia  between 
a  forced  landing  and  a  major  accident  is  frequently  the  pilot's  skill  or  the  availability 
of  suitable  terrain  for  landing,  the  fact  resains  that  injuries  are  infrequent  in  other 
than  major  accidents. 


TABLE  III 

Occupants  of  Helicopter  Accidents 


Total 

Surv. 

Nonsurv. 

Number  of  Occupants 

2187 

2068 

119 

Occupants  w/Injaries 

527  (24%) 

402  (20%) 

119 

Occupants  *o/Injuries 

16G6  (76%) 

1666  (80%) 

0 

There  was  an  average  of  threi  occupants  per  helicopter  accident  with  24%  of  the 
occupants  -eceiving  injuries  of  at  least  a  o*nor  degree.  There  were  a  few  miraculous 
escapes  in  nonsurvivable  accidents  (i.  e. .  throws  clear  of  aircraft  just  prior  to  inpact) , 
tiio  received  sajor.  but  non- fatal  injuries. 


TABLE  IV 
Fatality  Experience 


Total 

Surv. 

Nonsurv. 

Accidents 

756 

718  (95%) 

38  (5%) 

Fatalities 

149 

33  (22%) 

116  (78%) 

It  is  noteworthy  that  95%  of  US  Aray  helicopter  ,‘sxidents  are  classified  as  survivable. 
Survivability  is  determined  by  the  flight  surgeon  investigating  the  accident  and  by 
USA3AAR  after  an  analysis  of  crash  forces,  cockpit  deformation,  and  post-crash  conditions. 
An  accident  may  be  survivable  for  one  occupant  and  nonsurvivable  for  another.  In  general, 
the  determination  is  not  difficult  -  that  is,  very  few  accidents  fall  into  the  "gray” 
area  of  borderline  human  tolerance. 
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Theoretically,  there  should  be  no  deaths  in  survivable  type  accidents.  When  deaths 
do  occur  in  these  noncatastrophic  type  accidents,  they  are  most  usually  due  to  a 
failure,  lack  of  use,  or  inadequacy  of  restraint  systems  or  personal  protective 
equipment 5. 


TABLE  V 

Change  in  Fatality  Experience 


1957-1960 

1961-1965 

Survivable  Accidents 

97% 

95% 

Fatalities  in  Survivable 

Accidents 

46% 

22% 

Primary  Cause  of  Death  in 

Survivable  Accidents 

Head  Injury 

Burns  & 
Complications 

Although  the  incidence  of  noncatastrophic  accidents  has  not  significantly  changed 
since  1957,  the  percentage  of  deaths  occurring  in  these  accidents  has  been  significantly 
reduced1.  The  following  factors  have  contributed  to  this  reduction  in  mortality: 

(a)  Increasing  emphasis  on  crashworthy  aircraft  design,  including  cockpit  delethaliza- 
tion. 

(b)  Improvements  in  the  restraint  system  (including  seat,  seat  attachments,  lap 
belts  and  shoulder  harnesses). 

(c)  Increased  emphasis  (supply,  codnand,  and  individual)  on  adequate  personal 
protective  equipment  -  most  notably  the  protective  crash  helmet. 

(d)  More  rapid  medical  evacuation  and  treatment  of  critically  injured  occupants 
both  in  the  training  and  tactical  situation  (especially  the  use  of  the  medical 
evacuation  helicopter). 

( e )  Increased  aviator  acceptance  on  use  of  signaling  and  survival  equipment  resulting 
in  early  rescue  and/or  self-treatment. 

TABLE  VI 

Degree  of  Injury  in  Survivable  Accidents 


Occupants 

2068 

No  Injury 

1666 

(80%) 

Minor  Injury 

245 

(12%) 

Major  Injury 

124 

(6.  5%) 

I  Fatal  Injury 

33 

(1.5%) 

Even  though  noncatastrophic  US  Army  helicopter  accidents  expose  the  occupants  to 
relatively  high  decelerative  forces,  the  number  of  occupants  injured  in  survivable 
accidents  is  relatively  low.  When  injury  does  occur,  the  degree  is  minor  in  the 
majority  (61%)  of  mishaps. 
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TABLE  VII 

Injury  in  Survivable  Accidents 


Wounds  (Lacerations  and  Abrasions) 

427  (60%) 

Fractures 

119  (17%) 

Burns 

62  (9%) 

Sfcrains/Disiocations 

53  (7%) 

Misc/General 

16 

Environmental  (exposure,  etc) 

12 

Multiple  Extreme 

10 

Cbncussion 

8 

Injur}-  type,  severity,  locations,  etc.  are  analyzed  principally  in  survivable 
accidents  for  the  following  reasons: 

(a)  Injuries  in  catastrophic,  high  G  force  accidents  usually  involve  every  body 
system  (multiple  extreme)  and  are  quite  often  complicated  by  total  body  burns. 

( b )  Nonsurvivable  accidents  result  in  fatalities  to  the  occupants  except  in  extremely 
rare  acts  of  fate.  It  would  be  impractical,  if  not  impossible,  to  design  aircraft  or 
protective  equipment  to  prevent  voilent  death  when  the  decelerative  forces  are  excessive  - 
e.  g. .  loss  of  a  main  rotor  above  50  feet. 

(c)  Analysis  of  injury  profiles  in  survivable  accidents  gives  the  designers  of 
personal  equipment  and  aircraft  structure  guidelines  for  reduction  of  morbidity  and 
mortality  in  these  occurrences.  Aviation  Safety  and  Engineering  Research  (AvSEX), 

a  branch  of  the  Flight  Safety  Foundation,  working  under  contract  with  the  US  Army  and 
other  aviation  agencies,  has  developed  an  aircraft  designers  guide6.  This  handbook 
sunnarizes  known  information  useful  in  building  crashworthiness  into  aircraft.  This 
concept  has  already  been  applied  to  some  US  Army  aircraft  with  gratifying  results. 

(d)  Specific  injuiy  patterns  in  nonsurvivable  accidents  are  meaningful  primarily 

to  the  aviation  pathologist  and  accident  investigation  team  in  correlating  the  specific 
events  of  a  specific  accident.  Tabulation  of  injury  patterns  in  these  catastrophic 
accidents  loses  its  application  as  it  becomes  a  list  of  massive  injuries  to  all  body 
systems. 

The  three  most  common  injuries  in  survivable  accidents  are  lacerations,  fractures, 
and  burns.  The  most  common  major  injury  is  an  open  fracture  of  the  tibia.  The 
etiology  of  this  injury  is  usually  involvement  with  structures  in  the  nose  of  the 
helicopter,  most  commonly  the  radio  console.  Attempting  to  exercise-  maximum  control 
during  the  split  seconds  of  the  crash  sequence,  the  pilot  has  his  feet  firmly  on  the 
anti-torque  pedals.  The  greater  the  forward  velocity,  the  greater  the  crumpling  of 
the  forward  aircraft  structures  which  then  impinge  on  the  tibial  area.  The  resultant 
level  system  results  in  fractures  from  both  contact  and  decelerative  forces,  while  there 
are  lacerations  both  from  broken  bones  and  contact  with  aircraft  structure. 


TABLE  VIII 

Body  Injury  in  Survivable  Accidents 
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Upper  Extremity 

156  (22%) 

Lower  Extremity 

144  (20%) 

Back 

92  (13%) 

Head  (exluding  face) 

78  (11%) 

Face 

75  (10%) 

Thorax 

60  (8%) 

Generalized 

40  (6%) 

Abdomen 

21 

Neck 

25 

Pelvis 

6 

Excluding  the  back  injuries,  the  most  common  body  locations  for  trauma  in  survivable 
helicopter  accidents  are  those  parts  of  the  body  most  distant  from  the  restraint  system. 
This  peripheralization  is  due  in  part  to  the  flailing  which  is  present  whenever  the 
decelerative  forces  are  greater  than  mild  (greater  than  3-6  G’s). 

The  back  injuries  range  from  simple  cuts  and  bruises,  "strain”  iu  the  paraspinous 
muscles  to  compression  fractures.  This  injury  is  usually  attributed  to  a  high  vertical 
impact  force  and  sudden  flexion/extension  moments. 


TABLE  IX 

Cause  of  Death  in  Survivable  Accidents 


Burns  and  Complications 

10  (30%) 

Multiple  Extreme 

3  (18%) 

Head  Injuries 

5  (15%) 

Hemorrhage  and  Shock 

3  (9%) 

Heart/Great  Vessel  Trauma 

3  (9%) 

Hemopneumotho  rax 

2 

Chemical  Pneumonia 

2 

Drowning 

1 

TOTAL 

33 

Although  death  is  infrequent  (1.5%)  in  survivable  accidents,  theoretically  it  should 
not  exist.  Thermal  hazards  not  only  contribute  to  the  cited  mortality,  but  also,  as 
indicated  earlier,  have  a  considerable  morbidity  in  survivable  accidents  (9%  of  injuries). 
This  morbidity  is  especially  significant  when  the  extensive  treatment  period  and  probable 
loss  of  an  aviator  from  flying  duty  are  considered.  Fire  damage  to  property  and  aircraft 
loss  are  furthermore  significant8. 

The  other  cuases  of  death  are  not  statistically  significant  when  considering  the 
sampling.  Although  there  is  frequently  a  mental  image  of  generalized  massive  trauma 
when  one  considers  a  fatality  in  a  helicopter  accident,  multiple  extreme  injuries  are 
rare  in  almost  all  survivable  helicopter  accidents. 
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TABLE  X 

Cause  of  Death  in  Nonsurvivable  Accidents 


Multiple  Extreme 

72  (62%) 

Head  Injury 

17  (15%) 

Bums  and  Complications 

'2  (10%) 

Heart/Great  Vessel  Trauma 

9  (8%) 

Sfcinal  Cord  Transection 

4 

Generalized  Hemorrhage 

1 

Heao pneumothorax 

1 

TOTAL 

116 

Although  nonsurvivable  helicopter  accidents  are  infrequent  (5%),  78%  of  the  deaths 
occurred  in  thea.  The  causes  of  death  in  these  catastrophic  impacts  are  listed  for 
academic  interest.  The  multiple  extreme  injury  is  the  most  frequent,  usually  involving 
most  body  areas,  systems  and  injury  types. 


TABLE  XI 

Helmets  and  Head  Injuries  in  Survivable  Accidents 


Occupants  with  Hepd  Injury 

153 

Fatalities  from  Head  Injuries 

5 

Helmets  Lost  at  Impact 

41 

Head  Injuries  Due  to  Helmet  Loss 

35 

Helmet  Prevented  Injury 

59 

Although  death  in  survivable  accidents  is  rarely  attributable  to  bead  injury,  there 
is  quite  a  morbidity  associated  with  this  trauma. 

The  protective  helmet  (APH-5)  was  made  an  item  of  US  Army  aviation  issue  in  1959. 
Since  that  time  head  injuries,  morbidity  and  mortality  have  been  reduced  drastically2. 
However,  when  the  helmet  is  improperly  fitted  or  improperly  worn,  it  is  frequently  lost 
during  substantial  impact,  especially  in  helicopter  accidents3.  Injuries  are  frequent 
(85%)  when  the  helmet  becomes  dislodged  at  impact.  The  five  fatalities  from  head 
injury  either  lost  their  helmets  at  impact  or  were  wearing  no  helmet.  There  have  been 
a  few  head  injuries  received  because  the  aviator  removed  the  helmet  prior  to  evacuating 
the  wreckage  (after  impact).  A  victim  of  habit,  he  received  lacerations  from  jagged 
structure. 


TABLE  XU 

Head  Injury  Type  in  Survivable  Accidents 


Wounds  (Lacerations  &  Abrasions) 

125  (73%) 

Burns 

25  (14%) 

Concussion 

8 

Fractures 

6 

Miscellaneous 

8 

Simple  lacerations  occur  most  commonly  and  are  usually  in  the  range  of  1  to  3  inches 
in  length  and  *4  to  1  inch  deep.  Burns  are  not  only  disfiguring,  but  as  the  nose  and 
mouth  are  portals,  inhalation  of  flames  results  in  respiratory  burnc  which  may  lead  to 
a  pulmonary  death.  Sounds  and  burns  can  be  classified  as  injuries  secondary  to  contact 
whereas  concussion  and  fracture  are  functions  of  impact. 


TABLE  XIII 

Head  Injury  Location  in  Survivable  Accidents 


Superficial 

St  ructures 

Deep 

Structures 

Total 

Face 

81  (56%) 

2  (13%) 

83  (52%) 

Frontal  Area 

22  (15%) 

2  (13%) 

24  (15%) 

Occipital  Area 

11  (7%) 

0 

11  (7%) 

Parietal  Area 

7 

1 

8  (5%) 

Temporal  Area 

6 

2  (13%) 

8  (5%) 

Ears 

7 

0 

7 

Chin 

5 

0 

5 

Lips 

5 

0 

5 

Brain 

0 

4  (27%) 

4 

Basilar  Area 

0 

2  (13%) 

2 

Nasal  Area 

0 

1 

1 

Mandible 

0 

1 

1 

TOTAL 

114  (91%) 

15  (9%) 

....  . 

159 

The  most  common  head  injury  is  a  simple  laceration  of  the  face.  Ninety-one  percent 
of  head  injuries  in  survivable  helicopter  accidents  are  superficial.  These  most  commonly 
are  minor  wounds  and  have  not  resulted  in  any  mortality.  Deaths  from  head  injuries  ar.d 
significant  morbidity  are  produced  when  there  is  trauma  to  deep  structures.  There  have 
been  no  fatalities  secondary  to  fractures  of  the  facial  bones.  Deep  injuries  to  the 
occipital  area  have  not  yet  occurred  in  survivable  helicopter  accidents. 

TABLE  XIV 

Back  Injuries  in  Survivable  Accidents 


Fractures 

42  (46%) 

Sounds 

33  (36%) 

Sprain/Strain 

17  (18%) 

TOTAL 

92 

Back  injuries  in  survivable  helicopter  accidents  are  classified  as  fractures,  wounds 
(lacerations,  etc.)  and  sprains/strains.  Recovery  from  skin  and  muscle  trauma  is 
usually  relatively  rapid,  whereas  compression  fractures  can  produce  long  tenn  morbidity. 

TABLE  XV 

Vertebral  Fractures  in  Survivable  Accidents 


Cervical 

1 

Thoracic 

14  (33%) 

Lumbar 

26  (62%) 

Sacral 

1 

TOTAL 


42 


242 


Since  the  introduction  of  the  low  silhouette  type  helicopter,  there  has  been  an 
increase  in  vertebral  fractures  due  to  the  generally  high  vertical  decelerative  forces 
and  the  absence  of  crushable  material  between  the  pilot  and  the  bottom  of  the  aircraft. 
With  increased  emphasis  on  honeycombing,  seat  structure  collapse  at  "G”  forces  just 
short  of  those  which  would  produce  spinal  injuries,  and  other  crashworthiness  engineer¬ 
ing  features,  such  morbidity  can  be  reduced  to  a  minimum. 

Spinal  fractures  in  survivable  helicopter  accidents  most  frequently  occur  at  the  low 
thoracic,  high  lumbar  area,  where  the  curvatures  of  the  spine  are  the  greatest. 

Thoracic  fractures  might  be  postulated,  to  be  a  function  of  posture,  whereas  a  lumbar 
fracture  is  probably  more  a  function  of  decelerative  forces. 


CONCLUSIONS 

Ground  impact  varies  free  a  hard  landing  during  an  autorotation  to  severe  decelera¬ 
tive  forces  encountex'ed  during  uncontrolled  contact  with  the  ground.  In  spite  of  the 
relatively  high  exposure  to  injury,  most  major  helicopter  accidents  are  within  defined 
human  tolerance  limits5'6. 

Stated  simply,  morbidity  and  mortality  in  noncatastrophic  helicopter  accidents  can 
be  reduced  if: 

(а)  The  inhabited  area  remains  relatively  intact. 

(б)  The  occupants  are  restrained  in  this  “livable”  environment. 

(c)  There  is  energy  absorption  by  the  aircraft  structure  through  use  of  design, 
honeycombing,  load  limiters,  etc. 

(d)  There.'  is  energy  absorption  between  the  vital  body  structures  (torso,  vertebral 
column,  and  head/neck),  and  the  impact  points.  Helmets,  seat  structure,  etc. 
participate  in  this  attenuation. 

(e)  Post-crash  fire  hazards  are  reduced  through  the  fuel  containment  (crash  resistant 
fuel  cells  and  emulsified  fuels),  fuel  cel a  location  and  thermal  protection 
(fire  retardant  flight  suits,  etc.). 
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DISCUSSION 


There  was  considerable  discussion  on  the  problems  of  meeting  the  generally  accepted 
requirement  of  a  universal-fit  protection  helmet  for  passengers. 

Lt  Cdr  Williams  stressed  the  Royal  Navy's  belief  in  the  inherent  advantage  of  twin- 
engine  craft  and  Col  Cody  commented  that  this,  too,  was  the  policy  of  the  US  Army. 

On  the  general  topic  of  sophisticated  escape  systems  Brig  Gen  lauschner  pointed  out  that 
the  low  injury  rates  quoted  by  Capt  Mattox  might  make  it  very  difficult  to  convince 
financiers  of.  the  need  for  such  systems. 
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RESUME 


L-es  chances  de  snrvie  an  corns  d'nn  atterrissage  force  dans  dec  con¬ 
ditions  kostiles  reposent,  pour  cse  grande  part,  sar  1'  aptitude  da  pilote 
a  utiliser  a  des  fins  d*  absorption  d*  feergie  les  parties  de  la  structure 
de  1’  apparel  1  dost  on  pent  se  dispenser  poor  la  snrrie.  L’  a€rod?na&iqae 
de  1*  t^licoptere  et  ses  caract^ristiqnes  struct nr ales  -  en  particnlier 
la  repartition  des  eifoents  de  la  structure  dent  on  pent  se  dispenser 
autour  de  la  surface  occcp^e  par  ie  pilote  et  les  passagers  -  prescrirent 
ace  technique  diametral  eaent  aiff Create  de  Celle  qae  1' experience  a  con- 
fira^e  poor  les  appareils  i  roilur-  fixe.  Alors  qne  le  pilote  d'tn  avion 
a  roilnre  fixe  pent  ccntrfller  sa  trltesse  de  descent e.  le  pilote  d*ca 
h61icopt£re  peat  contrOler  sa  Titesse  d* ieptot  avec  le  sol:  alors  qne  les 
4i£sents  strcctoraax  doct  on  pent  se  dispenser,  snr  un  apparel 1  a  voilure 
fixe,  sont  pins  particolidrecent  eptes  a  arrSfcer  an  sour  exeat  vers 
1*  avant.  ces  a&aes  dl^aents.  stir  un  hdlicopt&re  (en  particnlier  le  rotor) 
se  prgtent  davaatage  a  1’  aaortissesent  d*un  iapact  vertical.  L’  auteur 
^tudie  la  technique  optisale  d’  atterrissage  fored  snr  les  h£licopteres 
oedemas  a  silhouette  basse:  cette  technique  a  et£  aise  an  point  par  le 
Cbnseil  de  1*  Arae'e  de  Terre  US  poor  les  En quotes  sur  Accidents  Adriens 
(US  Amy  Board  for  Aviation  Accident  Research)  sur  la  base.  d'ui>e  pare, 
de  1*  experience  aeqaise  dans  le  dos&ine  des  accident,  d*  antre  part, 
d’ essais  vraie  grandeur. 
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EMERGENCY  LANDING  AND  DITCHING  TECHNIQUES 
IN  HELICOPTERS 

G.Bruggink 


1.  CRASH  SAFETY  CONCEPTS  FOR  PILOTS 
1. 1  General 

A  pilot  needs  so 2*  understanding  of  the  secbanics  of  crash  injuries  if  he  is  to 
sale  the  wisest  decision  in  &  forced  landing  situation  that  looks  grin  at  best.  The 
following  discussion  is  intended  to  give  this  understanding  without  getting  involved 
in  the  nedicxl  and  engineering  aspects  of  the  mbject. 

Crash  injuries.  like  aircraft  dasage,  are  the  result  of  the  violence  generated  by 
sudden  stoppage.  These  injuries  fall  Into  two  broad  categories: 

1.  Contact  injuries,  resulting  iron  forceful  contact  between  the  occupant  and 
emrirocweatal  structure.  This  is  the  aost  cosaon  fora  of  injury  during  forward  decele¬ 
rations.  when  the  occupants  do  not  use  an  adequate  restraint  system  (sest  belt  and 
shoulder  harness).  Injuries  caused  by  loose  objects  in  the  cockpit/cafcin  area  also 
fall  into  this  category. 

2.  Decelerative  Injuries.  Although  all  contact  Injuries  involve  a  deceleration 
process,  the  tens  “decelerative  injuries”  Is  generally  used  to  indicate  bodily  damage 
resulting  solely  fron  loads  directly  applied  through  the  occupant's  seat  and  restraint 
systea.  They  affect  the  body  internally  and  one  of  their  characteristic  foras  is  the 
spinal  injury  daring  vertical  decelerations  (excessive  positive  G).  Internal  injuries 
caused  by  seat  belt  inpact  in  the  lower  abdosen  nay  occur  during  severe  forward  decele¬ 
rations.  especially  when  the  seat  belt  is  not  properly  installed  or  used.  (NOTE:  The 
seat  belt  should  cross  the  hips  at  about  a  45°  angle  and  the  buckle  should  be  werr.  as 
low  as  pop  ible,  so  that  decelerative  loads  are  applied  to  the  hip  bones  and  not  to 
the  soft  abdooin&l  area. ) 

Injuries  resulting  fron  post-crash  complications  fora  a  separate  category.  Fuselage 
distortion  and  final  aircraft  attitude  nay  interfere  with  the  tinely  evacuation  of  the 
wreckage  in  case  of  l’ire  or  during  ditching.  Although  chip  hazard  can  be  controlled 
to  some  extent  by  the  design  of  fuel  systems,  and  energency  exits,  it  is  mainly  the 
pilot's  landing  technique  and  his  knowledge  of  the  aircraft  that  govern  the  post-crash 
survival  aspects. 
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The  vio  nee  of  the  stopping  force,  expressed  in  G‘ s,  depends  on  speed*  end  stopping 

distance.  Speed,  in  itself,  is  cot  &  tiller:  the  danger  lies  in  hew  it  is  dissipated. 

A  common  misconception  in  this  respect  is  that  it  takes  hundreds  of  feet  of  obstacle- 
free  terrain  to  xake  a  survirable  crash  landing.  Theoretically,  it  would  take  only 
20  feet  to  decelerate  an  aircraft  from  IOC  to  0  *nots  at  a  tolerable  level  of  about 

20  G’s.  if  thv  stopping  force  could  be  applied  aniforaly  over  this  distance.  The  same 

unifora  deceleration  (200)  would  bring  an  aircraft  to  a  stop  fron  60  knots  in  a  distance 
of  about  8  feet.  The  arresting  gear  of  aircraft  carriers  and  runway  barriers  show  bow 
this  concept  can  be  applied  under  controlled  conditions. 

The  problem  in  sore  crash  landings  is  tbat  the  deceleration  process  Is  not  onifors; 
every  tine  the  aircraft  strikes  an  obstacle  or  digs  a  gouge  nark.  a.  peak  deceleration 
occurs  and  it  is  during  these  peaks  that  injury  exposure  is  at  its  greatest.  It  should 
be  pointed  cut.  however,  that  as  far  as  lap  act  survival  is  concerned  only  the  forces 
transmitted  to  the  occnpiable  area  (cockpit/cabin)  are  critical:  the  dispensable  struc¬ 
ture  (cose  section,  wings,  stain  rotor,  etc.)  should  be  used  (sacrificed)  as  an  energy- 
absorbing  buffer  between  the  point  of  impact  and  the  cockpit/cabic  structure. 

The  pilot  should  look  at  the  cockpit/cabin  inclosure  as  a  protective  container  and 
try  to  keep  this  container  reasonably  Intact  by  instinctively  avoiding  direct  i space 
against  this  structure.  Accident  experience  and  fall-scale  experimentation  have  shown 
that  reasonably  intact  ceckplt/cabin  structure  generally  means  tbat  the  impact  condi¬ 
tions  were  snrvivable.  deceleration-wise.  In  other  words,  as  long  ss  the  pilot  can 
avoid  collapse  or  excessive  defoliation  of  the  protective  container,  he  has  met  the 
first  requirement  for  Impact  survival. 

The  second  requirement  '  :hat  the  occupants  should  participate  as  closely  as  pos¬ 
sible  in  the  deceleration  of  their  immediate  environment  by  seans  of  their  support 
system  (seat,  seat  belt,  shoulder  harness).  Any  tise  the  occupants’  body  -  or  part 
thereof  -  is  allowed  to  gain  velocity  with  respect  to  environmental  structure  serious 
body  blows  may  be  expected.  Disregard  for  this  basic  law  of  physics  kills  thousands 
of  car  drivers  needlessly  every  year  in  front-end  collisions.  Even  when  he  is  using  a 
seat  belt,  the  driver’s  upper  torso  acd  head  maj  gain  momentum  with  respect  to  his 
rapidly  slowing-down  car  interior,  resulting  in  a  sledge  banner  like  impact  against 
the  steering  wheel,  instrument  panel,  or  windshield.  The  obvious  conclusion  Is  tbat 
the  car  or  aircraft  occupant  needs  adequate  restraint  -  which  always  includes  a  shoulder 
harness  -  since  he  has  to  slow  down  at  the  same  rate  as  bis  environment.  This  basic 
requirement  for  impact  survival  in  any  type  of  vehicular  crash  is  illustrated  in  the 
following  hypothetical  exaaple. 

During  the  roll-out  after  an  emergency  landing,  an  aircraft  runs  nose-first  into  a 
solid  obstacle  at  20  mph,  crushing  the  nose  section  and  shortening  it  by  one  foot. 
Assuming  the  deceleration  is  uniform,  a  one-foot  stopping  distance  for  the  cockpit 


•  The  total  energy  of  wot ion  (crash  energy)  of  an  aircraft  is  a  function  of  Its  groundspeed  and 
varies  as  the  sqaare  of  the  velocity.  Exaaple:  Assuming  a  20-knot  wind,  an  aircraft  with  a 
60-knot  stalling  speed  conld  be  landed  with  a  groundspeed  of  40  or  80  knots,  depending  on 
landing  direction.  Under  normal  conditions,  the  downwind  isadlsg  would  require  four  times  as 
such  rollout  distance  as  a  landing  Into  the  wind,  assuming  similar  braking  action.  In  a  crash 
situation,  the  same  four-to-one  relationship  holds  true  for  the  aircraft’s  total  crash  energy. 
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behind  the  nose  results  in  a  seac  deceleration  of  13. 6G*.  The  pilot,  who  is  not  using 
his  shoulder  harness,  jack-knives  over  his  seatbelt,  striking  his  head  on  the  instru- 
nent  panel.  Assuming  that  the  panel  has  stopped  by  the  tine  he  reaches  it.  the  impact 
velocity  of  bis  bead  will  be  20  cph.  Assusing  that  the  panel  crushes  to  a  depth  of  one 
inch,  the  effective  stopping  distance  of  the  pilot's  head  will  be  1/12  of  a  foot.  This 
will  result  in  a  head  ispact  of  about  164  G’s.  or  twelve  tines  that  of  the  overall 
cockpit  deceleration.  Depending  on  the  shape  and  hardness  of  the  head  inpact  area, 
and  whether  or  not  a  crash  belsei  is  worn,  this  could  easily  be  a  fatal  blow. 

In  addition  to  understanding  the  reaction  of  aircraft  structure  to  crash  leads,  the 
pilot  mast  have  a  general  knowledge  of  the  reaction  -  and  the  tolerance  -  of  the  husan 
body  under  these  conditions.  The  notion  that  there  is  a  sinilarity  between  the  hunan 
tolerance  to  G-loads  resulting  fros  flight  naneorers  and  the  tolerance  of  G-loads 
iaposed  in  crash-type  decelerations  should  be  discarded.  Plight  loads  are  of  long 
enough  deration  to  affect  the  blood  circulation,  for  which  the  bouy  has  a  very  United 
tolerance;  unconsciousness  nay  occur  at  about  4  to  6  G^s.  Inpact  loads  are  censured 
in  fractions  of  a  second  and  inpose  a  eechanlcal  shock  for  which  the  body  has  a  rather 
high  tolerance  -  about  20-25  G’s  positive  (parallel  to  the  spine)  and  over  40  G's  dur¬ 
ing  decelerations  perpendicular  to  the  spine  when  restrained  by  a  seat  belt  and  a 
shoulder  harness.  lith  a  seat  belt  only,  this  tolerance  to  forward  deceleration  drops 
beiow  25  G's.  Actually,  the  hunan  body  eta  take  sore  punishment  than  the  aircraft 
structures  under  consideration,  as  long  as  the  p'lot  manages  to  caintain  a  semblance 
of  integrity  is  the  occupi&ble  area  and  avoids  forceful  contact  with  his  environment. 


1.2  Crash  Dynaaics.  Fixed  Wing 

There  is  no  need  to  explain  that  an  emergency  landing  in  a  fixed  wing  aircraft  always 
involves  forward  velocity  (greundspeed).  Naturally,  the  pilot  should  aim  at  the  lowest 
practicable  groundspeed  but  never  in  exchange  for  an  abnormal  rate  of  sink.  One  of  the 
least  understood  factors  in  crash  landings  is  the  abrupt  dissipation  of  the  aircraft’s 
vertical  component  of  velocity  on  first  ground  contact.  The  severity  of  this  peak 
vertical  decelerate  Is  governed  by  the  vortical  velocity  (rate  of  sink),  the  crush- 
ability  of  the  structure  under  the  cockpit/cabin  area,  and  the  nature  of  the  terrain. 

If  the  structure  is  rigid  -  as  is  the  case  in  cost  low-wing  aircraft  -  and  the  terrain 
hard,  very  high  vertical  forces  nay  be  transmitted  to  the  occupants  even  at  noderate 
sink  rates.  Under  these  conditions  an  extended  -  and  collapsing  -  landing  gear  would 
definitely  assist  in  reducing  the  peak  vertical  deceleration;  however,  this  advantage 
should  be  weighed  against  possible  hazards  introduced  by  landing  gear  failure  such  as 
fuel  spillage  and  fire 

In  single-engine  aircraft  with  fixed,  fuselage-mounted  landing  gear,  or  with  a 
radial  engine,  a  bard  flat  touchdown  on  soft  terrain  mar  cause  the  digging  in  of  the 
landing  gear  bulkhead  or  the  lower  half  of  the  engine.  This  abrupt  plowing  effect  at 
first  ground  contact  may  result  in  extremely  high  horizontal  decelerations  on  otherwise 
unobstructed  level  terrain. 


The  horizontal  deceleration  of  freely  sliding  wreckage  is  very  low.  On  a  smooth 
hard  surface,  such  as  a  runway,  the  stopping  force  is  proportionate  to  the  coefficient 
of  friction  and,  therefore,  always  less  than  one  G.  However,  at  initial  impact  this 
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horizontal  stopping  force  has  to  be  multiplied  by  the  vertical  G  load  resulting  froa 
the  reduction  of  the  sink  rate  to  zero.  (This  is  the  size  force  mechanism  that  tears 
off  landing  gears  in  hard  touchdowns  with  the  brakes  locked.) 

Wings  and  landing  gear  are  the  primary  "drag  devices"  to  stop  the  aircraft’s  forward 
motion.  Long  nose  sections  with  collapsible  structure  can  also  be  used  for  this  purpose, 
if  aft  displacessat  of  the  nose  structure  does  not  iaaediately  affect  the  cockpit’s 
integrity.  Sons  of  the  aodern.  short-nosed,  single  engined  aircraft  are  poor  examples 
in  this  respect.  A  severe  nose-first  impact  in  these  aircraft  will  drive  the  engine 
into  the  instrument  panel  or  the  rudder  pedal  area.  This  redaction  in  occupiable  area, 
in  combination  with  the  stretch  in  the  restraint  systea  or  a  failing  seat,  can  easily 
make  this  type  of  accident  non-sarvivable  for  the  front  seat  occupants. 

1.3  Crash  Dynamics:  Rotary  Wing 

Where  the  fixed  wing  aircraft’s  dispensable  structure  is  especially  suited  to  arrest 
forward  motion,  the  helicopter*  s  dispensable  structure  (landing  gear,  lower  fuselage, 
tail  boom.  and  sain  rotcr)  can  be  used  mainly  to  alleviate  vertical  impact.  Consequently 
the  helicopter  pilot  has  to  be  very  cautious  about  forward  velocity  during  excessively 
hard  vertical  impacts  on  soft  terrain,  or  during  a  running  landing  between  obstacles. 

The  general  rule  for  helicopters  in  this  respect  is:  the  worse  the  terrain,  the  wore 
ieportant  it  is  to  reduce  the  forward  velocity  of  touchdown.  Since  a  zero  groundspeed 
touchdown  requires  core  finesse,  it  would  be  unwise  to  use  this  technique  when  terrain 
permits  a  running  touchdown. 

What  are  the  peak  G-levels  in  a  typical  accident  situation?  A  zero- groundspeed 
autorotation  in  a  low  silhouette  helicopter,  touching  down  on  hard-packed  terrain  at  a 
sink  rate  of  1500  feet/ainute.  would  expose  the  occupants  to  a  vertical  load  of  about 
24-40  G’s*.  Spinal  injuries  are  likely  to  occur  under  these  circumstances  but  survival 
would  not  be  at  stake.  The  cockpit/cabin  area  would  still  be  relatively  intact  - 
although  distorted  -  but  the  aircraft  would  probably  not  be  economically  repairable. 

If  the  sane  landing  on  hard  terrain  were  cade  with  forward  groundspeed,  a  peak  horizontal 
deceleration  in  the  order  of  15  to  25  G's  would  cointide  with  the  peak  vertical  decelera¬ 
tion  due  to  the  increased  frictional  force  while  the  vertical  speed  is  being  dissipated. 

A  similar  touchdown  with  forward  velocity  on  soft  terrain  would  probably  be  disastrous; 
the  extremely  high  drag  on  the  aircraft'  s  bottom  structure  coupled  with  the  forward 
inertia  of  the  heavy  components  (transmission,  engine,  etc. )  would  tend  to  destroy  the 
overall  cockpit/cabin  integrity.  To  avoid  undue  concern.,  it  night  be  well  to  note  that 
a  1500  foot/minute  touchdown  at  zero  groundspeed  on  soft  terrain  that  allows  one  foot 
of  additional  vertical  stopping  distance  would  not  have  injurious  effects. 

The  most  important  vertical  impact  attenuator  is  the  main  rotor,  especially  in  low- 
silhouette  helicopters  such  as  the  UH-1,  where  there  is  not  enough  structure  under  the 
occupiable  area  to  cushion  an  excessive  rate  of  sink.  The  ideal  way  to  use  the  main 
rotor  for  this  purpose  is  to  nake  a  zero-groundspeed  tree  landing,  this  causes  the  main 
rotor  to  act  as  an  “umbrella"  while  the  fuselage  settles  into  the  trees  and  loses  its 
excess  vertical  velocity.  (This  technique  is  explained  under  the  heading,  "Touchdown”. ) 


•  Based  on  an  effective  stopping  distance  of  about  4  inches. 
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2.  SETTING  TIE  SCENE 

Proa  the  pilot's  point  of  view,  there  are  two  tjpes  of  exergency  landings: 

(a)  Forced  landing:  When  farther  flight  is  i^>ossible.  bat  not  as  a  result  of 
catastrophic  aircraft  control  problems. 

(b)  Precautionary  landing:  Ihen  farther  flight  is  possible,  bat  inadvisable  under 
certain  conditions  such  as  deteriorating  weather,  being  lest,  fuel  shortage,  and  gradu¬ 
ally  developing  engine  trouble. 

A  precautionary  landing,  normally,  is  less  hazardous  than  a  forced  landing  because 
the  pilot  has  wre  tine  for  terrain  selection,  is  subject  to  less  stress,  and  can  ase 
power  to  coBpensate  for  errors  in  judgment  or  technique.  Unfortunately,  too  away 
situations  calling  for  precautionary  landings  are  procrastinated  into  iaeediate  forced 
landings  because  the  pilot  uses  wishful  thinking  instead  of  reason,  especially  when 
dealing  with  a  self-inflicted  predicament.  Ca  the  other  hand,  experience  proves  that 
an  exergency  situation  that  desands  a  quick,  instinctive  reaction  without  tine  for 
rationalization  is  often  handled  better  than  a  situation  that  leaves  tixe  for 
^aeditation"  and  "self-pity”. 

If  serious  injuries  do  occur  In  exergency  landings,  they  generally  result  from  lack 
of  understanding  of  the  basic  xechanics  involved,  coxpcanded  by  one  cr  sore  of  the 
following  factors: 

(a)  Reluctance  to  accept  the  emergency  situation.  The  pilot  who  won't  face  the  fact 
that  his  aircraft  will  be  on  the  ground  in  a  very  short  time  regardless  of  what  he 
thinks  or  hopes  is  already  handicapping  himself.  In  his  efforts  to  delay  this  dreaded 
Eczent,  he  tends  to  maintain  his  altitude  at  the  expense  of  aircraft  controllability. 
(Loss  of  speed  and/or  rotor  r.p.m. ) 

(b)  The  desire  to  save  the  aircraft,  even  when  it  implies  a  course  of  action  that 
leaves  no  margin  for  error.  If  all  goes  well,  the  aircraft  Bay  sustain  little  or  no 
damage;  if  the  pilot  loses  his  gamble,  the  aircraft  as  well  as  the  occupants  nay  be 
lost.  Stretched  glides  and  failure  to  allow  for  obstacles  in  the  approach  path  are 
typical  under  these  conditions. 

(c)  Undue  concern  about  getting  hurt  in  a  landing  on  rough  terrain  and  its  adverse 
effect  on  the  pilot's  judgment  and  technique. 

To  supplant  all  unnecessary  spprehenslon  by  a  justified  dose  of  self-confidence,  it 
night  be  best  to  introduce  the  chapters  od  actual  landing  techniques  with  the  following 
statement: 

A  helicopter  pilot  who  understands  and  uses  the  guidelines  presented  in  this 

pamphlet  is  not  going  to  expose  himself  or  his  passengers  to  fatal  injury  during 

emergency  landings  under  the  most  adverse  conditions. 
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3.  TERRAIN  SELECTION 

Except  for  the  few  critical  seconds  following  takeoff,  a  pilot  never  has  an  excuse 
denying  himself  some  fora  of  choice  in  the  selection  of  an  emergency  landing  site. 

This  does  not  mean  that  he  has  to  fly  around  preoccupied  with  engine  fai1ure  and  suit¬ 
able  landing  spots,  but  rather,  that  he  has  to  develop  sore  protective  instincts  and 
sound  habits  in  the  following  areas: 

(a)  Routing:  Using  imagination  in  the  planning  of  a  route  goes  a  long  way  towards 
improving  the  survival  aspects  cf  a  forced  landing.  The  difference  between  a  direct 
route  which  leaves  no  choice  in  case  of  an  ezergency  and  one  that  detours  over  ‘‘friendly4’ 
terrain  is  often  a  eat ter  of  only  a  few  Binstes  or  a  few  gallons  of  gas.  The  same  type 
ox  defensive  thinking  should  go  into  the  selection  of  terrain  over  whicb  local  training 
flights  are  conducted  and  the  direction  of  take-off  from  confined  areas. 

(b)  Altitude  and  Airspeed:  More  altitude  above  terrain  weans  wore  choice,  tine-wise 
and  distance-wise.  Excess  airspeed  can  be  converted  into  altitude  and  therefore,  into 
terrain  choice.  Plying  needlessly  low  and  slow  over  neck-breaking  terrain  is  one  of 
aviation’s  capital  offenses.  However,  excessive  altitude  is  not  a  blessing  when  it 
leads  to  indecision.  The  helicopter  pilot  should  probably  learn  to  think  in  terms  of 
optinuw  altitude:  high  enough  to  wake  an  autorotation  and  low  enough  to  get  the  aircraft 
safely  and  quickly  on  the  ground  in  case  of  a  critical  wal function. 

It  is  unfortunate  that  in  most  training  situations  so  much  stress  is  placed  on  the 
selection  of  a  field  that  actually  allows  a  (simulated)  forced  landing  without  damage. 
This  training  practice  and  the  bias  it  creates  put  heavy  demands  on  the  coaposure  of  a 
pilot  1*0  finds  himself  beyond  gliding  distance  of  a  suitable  field.  What  is  he  expected 
to  do?  Call  his  instructor  for  further  guidance  or  a  refund?  Obviously,  no  flight 
training  is  coeplete  unless  the  student  has  been  conditioned  to  accept  the  inevitability 
of  aircraft  damage  when  circumstances  force  him  to  sacrifice  dispensable  structure  to 
protect  the  cockpit/cabin  area. 

Assuming  that  the  pilot  is  beyond  reach  of  suitable  landing  area,  he  should  judge 
the  terrain  within  gliding  distance  for  its  energy-absorbing  capability.  If  sufficient 
altitude  is  available,  he  should  head  towards  the  area  that  seems  to  offer  the  best 
choice  without  being  imediately  concerned  about  a  specific  spot.  When  the  available 
time  is  very  short,  the  choice  may  be  limited  to  a  variety  of  obstacles,  but  it  Is 
still  a  choice  as  long  as  the  pilot  maintains  contro)  of  the  aircraft. 

The  following  discussion  of  the  pros  and  cons  of  the  different  types  of  terrain  is 
intended  as  general  orientation  only: 

3. 1  Trees  (Forest) 

Accident  experience  proves  conclusively  that  in  an  emergency  situation  tress  can  be 
a  helicopter  pilot’s  best  friend.  In  conjunction  with  the  modern,  all-metal,  main 
rotor  blade,  trees  have  an  energy-absorbing  capability  that  may  even  compensate  for 
partial  loss  of  aircraft  control  or  an  excessive  sink  rate.  In  practical  terms  this 
means  that  under  certain  circumstances  (e.g. ,  low  rotor  r.p.m.  or  control  difficulties) 
a  tree  landing  may  be  less  hazardous  than  one  on  flat,  open  terrain. 
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3. 2  Water 

It  is  difficult  to  explain  the  apparent  reluctance  of  some  pilots  to  ditch  their 
helicopter  in  case  of  emergency.  It  nay  be  the  subconscious  knowledge  that  the  air¬ 
craft  will  aost  likely  be  a  total  loss,  or  fear  of  getting  trapped.  Based  on  actual 
experience,  the  ditching  of  a  helicopter  definitely  presents  much  less  of  a  problem, 
impact-wise,  than  a  landing  on  very  rough  terrain  or  in  high  trees.  If  there  are  any 
problems  they  are  mainly  self-imposed  ones  in  the  fora  of  prenature  evacuation  of  the 
occupants  (before  the  main  rotor  has  stopped)  and  failure  to  have  all  doors  open  at 
the  time  of  water  entry.  The  subject  of  ditching  is  covered  separately  in  the  last 
chapter  of  this  pamphlet. 

3. 3  Desert 

Selecting  a  suitable  landing  area  in  the  desert  should  not  present  a  problem.  The 
survival  and  comfort  aspects  after  landing,  such  as  the  proximity  of  settlements  and 
the  availability  of  water,  food  and  shelter  are  sometimes  acre  critical.  For  this 
reason,  the  original  choice  -  when  considerable  altitude  is  available  -  should  be  one 
of  direction  rather  than  a  specific  spot.  Since  orientation  is  easily  lost  in  the 
desert,  it  is  advisable  to  make  a  mental  note  of  a  walk-out  direction  in  relation  to 
certain  terrain  features  or  the  planned  landing  direction.  This  suggestion  is  made 
without  inferring  that  a  conspicuously  located  aircraft  should  be  left  in  favor  of  an 
uncertain  search  for  comfort. 

3. 4  Mountains 

It  is  impossible  to  give  general  rules  for  terrain  selection  in  mountainous  terrain. 
What  was  said  earlier  about  "giving  yourself  a  chance"  in  case  of  an  emergency  defi¬ 
nitely  applies  to  the  pilot*  s  initiative  and  habits  in  mountain  flying.  The  pilot 
should  learn  to  instinctively  avoid  situations  where  an  emergency  would  leave  him  with¬ 
out  choice.  Once  he  develops  this  instinct,  the  helicopter  pilot  will  discover  that 
the  unique  flying  characteristics  of  his  aircraft  give  him  considerably  more  freedom 
from  worry  in  rugged  terrain  than  his  fixed  wing  colleague. 


4.  APPROACH 

Terrain  selection  from  altitude  is  initially  based  on  appearances,  and  therefore, 
not  always  final.  As  the  actual  terrain  features  become  more  apparent,  the  pilot  should 
not  hesitate  to  discard  his  original  choice  for  one  that  is  obviously  better,  but  as  a 
general  rule,  he  should  not  change  his  mind  more  than  once.  A  well  planned  and  executed 
crash  landing  can  be  less  hazardous  than  a  wild  approach  into  a  large  established  field. 
Once  the  pilot  has  made  his  final  decision  he  should  suppress  the  tendency  to  keep  look¬ 
ing  for  other  -  and  hopefully  better  -  fields  and  concentrate  on  the  approach.  The  best 
advice  here  is  to  fly  a  normal  landing  pattern,  without  aggravating  an  already  difficult 
situation  by  using  non-standard  or  unproven  procedures. 

When  the  pilot  has  time  to  maneuver,  the  direction  of  the  approach  is  governed  by 
two  factors:  the  wind  and  the  location  of  obstacles  in  the  approach  path.  A  third 
factor  -  the  dimensions  of  the  chosen  field  -  enters  the  picture  only  when  ample  landing 
space  is  available.  A  simple  rule  of  thumb  in  the  latter  case  is:  When  the  wind  velo¬ 
city  is  ten  percent  of  the  touchdown  speed,  a  downwind  landing  requires  fifty  percent 
more  ground  roll  -  or  sliding  distance  -  than  a  landing  into  the  wind. 
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A  critical  situation  is  one  where  tne  only  available  field  is  a  confined  area  that 
will  accowodcite  the  aircraft  only  when  the  pilot  executes  a  flawless  approach.  From 
the  pilot's  paint  of  view,  this  set-up  is  a  perfect  trap  which  he  cac  avoid  only  by 
asking  Mosel f:  Pros  what  direction  should  I  approach  to  avoid  disastrous  results  from 
possible  errors  in  judgaent  and  technique?  Considering  the  two  aost  obvious  approach 
errors  (coning  in  too  high  or  too  low)  M  is  apparent  that  obstacles  (wires,  buildings, 
trees,  etc.)  perait  only  one  type  of  error:  coning  in  too  high.  To  encourage  the  hard- 
to-convince  pilot  to  treat  obstacles  with  respect,  the  probable  results  of  coning  in 
too  low  are  listed: 

(a)  Striking  an  obstacle  during  the  final  part  of  the  approach  almost  always  implies 
loss  of  aircraft  control  before  the  planned  touchdown  point  is  reached. 

(b)  Stretching  the  glide  across  obstacles  to  reach  an  open  area  means  sacrificing 
rotor  r.p.m.  and  yielding  control  over  the  rate  of  sink  at  touchdown. 

The  foregoing  should  make  it  clear  that  the  approach  direction  into  a  confined  area 
within  gliding  range  is  determined  by  obstacles  as  well  as  wind.  To  reiterate:  The 
pilot  should  aim  at  a  wind/obstacle  combination  that  permits  a  controlled  touchdown 
with  the  greatest  margin  of  error.  Ffcen  there  are  no  obstacles  to  contend  with,  wind 
should  be  an  overriding  factor  only: 

(a)  When  its  effect  is  readily  apparent  in  the  aircraft's  ground  track. 

(b)  When  there  is  sufficient  time  to  do  the  necessary  maneuvering  without  jeopardiz¬ 
ing  aircraft  controllability. 

Too  many  approaches  go  sour  and  end  as  serious  mishaps  because  the  crew  pays  too 
much  attention  to  the  fixing  of  whatever  they  thought  went  wrong  (engine  restarting 
attempts,  etc.)  and  not  enough  to  the  planning  and  execution  of  the  approach.  Emergency 
lending  procedures  and  aircraft  control  always  take  precedence  over  restart  procedures, 
even  if  the  pilot  knows  -  which  is  the  exception  rather  than  the  rule  -  that  the  situ¬ 
ation  is  correctable  within  the  available  time.  There  is  no  need  to  explain  that  pre¬ 
planned  crew  coordination  for  occasions  like  this  can  save  the  day. 

In  case  of  an  erratically  operating  engine,  it  is  often  setter  to  kill  the  engine  - 
and  shut-off  the  fuel  -  before  final  approach.  This  action  not  only  preserves  the 
pilot's  initiative  but  it  reduces  or  eliminates  the  most  common  fire  hazard:  a  hot 
engine.  (A  turbine  engine  cools  off  extremely  fast  after  flameout. )  Another  ignition 
source  -  the  electrical  system  -  should  be  handled  in  a  similar  manner  when  the  pilot 
is  no  longer  in  need  of  the  system's  services  and  when  time  perMts. 

Advice  concerning  protective  equipment  should  not  be  necessary  since  every  helicopter 
pilot  always  has  his  seat  belt,  shoulder  harness,  and  helmet  chin  strap  fastened.  Con¬ 
trary  to  what  most  handbooks  recommend,  the  locking  of  the  shoulder  harness  (reel)  ic 
optional:  it  should  be  done  only  if  time  permits  and  if  the  pilot  can  do  it  without 
endangering  aircraft  control.  The  purpose  of  the  automatic  reel  is  to  give  the  pilot 
the  required  freedom  of  movement  in  the  cockpit  while  at  the  same  time  automatically 
protecting  him  in  case  of  an  abrupt  deceleration  (in  excess  of  2  to  3  G's).  To  obtain 
real  benefit  from  the  manual  locking  of  the  shoulder  harness,  all  slack  should  be  taken 
out  of  the  straps  after  moving  the  control  handle  from  automatic  to  manual. 
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5.  TOUCHDOWN 

Towards  the  end  of  the  approach,  the  pilot  is  in  the  best  position  to  judge  his 
aircraft’s  remaining  maneuvering  capability  with  respect  to  the  rapidly  narrowing  down 
terrain  choice.  He  must  now  make  the  final  decision  about  the  exact  touchdown  spot 
and  the  manner  of  touchdown.  This  is  not  the  time  to  get  alarmed  or  revert  to  the 
supernatural  because  the  terrain  doesn’t  look  as  good  as  it  did  from  altitude,  or 
because  the  best  area  is  overshot  or  undershot.  Of  all  the  errors  that  can  be  made 
up  to  this  time,  there  is  only  one  that’s  critical:  loss  of  rotor  r.p..m.  and  the 
resulting  loss  of  control  over  the  manner  of  touchdown. 

The  following  discussion  of  touchdown  techniques  deals  with  landings  on  open  terrain 
and  tree  landings. 

5. 1  Open  Terrain 

Before  instinctively  heading  towards  open  terrain  (including  established  fields) 
the  pilot  should  ask  himself  the  following  questions: 

1.  Can  I  reach  the  open  area  with  a  normal  glide  without  being  tempted  to  stretch 
it?  (Noiv  The  speed  for  maximum  glide  distance,  power-off,  is  not  necessarily  the 
same  as  the  speed  for  minimum  rate  of  descent.) 

2.  Does  the  surface  permit  a  running  landing  in  case  of  an  excessively  hard  touchdown? 

3.  If  I  decide  on  a  running  landing,  do  I  have  sufficient  aircraft  control  to  insure 
a  touchdown  without  drifting  or  crabbing? 

4.  If  the  surface  conditions  are  poor,  do  density  altitude  and  gross  load  permit  a 
zero  groundspeed  touchdown  at  a  reasonable  sink  rate  or  do  I  have  the  compromise  in  the 
form  of  a  minimum  (-*'ound  roll  touchdown? 

As  explained  earlier,  a  running  landing  is  less  demanding  with  respect  to  pilot 
judgment  and  technique  than  a  zero  groundspeed  touchdown.  It  may  even  be  said  that  a 
straightforward  emergency,  such  as  an  engine  failure,  over  terrain  that  permits  a 
running  landing  hardly  presents  a  problem.  However,  the  pilot  has  to  be  prepared  for 
the  most  adverse  conditions  and  for  this  reason  his  training  cannot  be  considered  com¬ 
plete  unless  he  has  been  taught  to  perform  a  zero  groundspeed  autorotative  touchdown. 

5.2  Tree  Landings 

When  a  tree  landing  is  unavoidable  or  preferable,  the  pilot  should  select  a  touch¬ 
down  spot  based  on  the  following  considerations: 

1.  The  height  of  a  tree  is  less  critical  than  the  height  above  the  ground  where  it 
begins  to  branch.  Tall  trees  with  thin  tops  allow  too  much  free-fall  height  after  the 
aircraxt  passes  through  the  branches. 

2.  When  dealing  with  young  or  short  trees  (twice  helicopter  height  or  less),  the 
most  densely  and  evenly  wooded  area  should  be  chosen.  This  is  an  ideal  situation  in 
which  the  bottom  of  the  aircraft  as  well  as  the  main  rotor  provide  a  cushioning  effect. 
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3.  Shen  dealing  with  large  trees,  resistance  against  the  bottom  aircraft  structure 
should  be  avoided  in  such  a  manner  that  the  fuselage  and  tail  boom  will  settle  between 
the  tree  tops  before  the  main  rotor  engages  the  branches  of  the  surrounding  trees.  In 
other  words,  the  pilot  should  look  fcr  an  area  where  the  rotor  disk  meets  equal  resis¬ 
tance  at  tree  cop  level  with  the  ‘“softest"  spot  for  fuselage  and  tail  boom  to  insure  a 
tail-low  attitude  at  ground  contact.  The  general  implication  is  that,  although  their 
branches  may  overlap,  tree  trunks  should  provide  a  clearance  of  at  least  1&  times  the 
rotor  diameter. 

4.  If  at  all  possible,  main  rotor  contact  with  heavy  trunks  high  above  the  ground 
should  be  avoided  as  it  may  result  in  loss  of  main  rotor  or  transmission  failure.  If 
a  retreating  (metal)  blade  strikes  very  heavy  lumber,  the  tendency  of  the  transmission 
is  to  fail  in  the  forwara  direction  (with  counter-clockwise  rotor  rotation).  The 
opposite  is  true  when  an  advancing  blade  strikes  a  heavy  obstacle,  including  the  ground. 

5.  A  landing  in  a  sparsely  wooded  area  may  require  more  finesse  than  landing  in  a 
dense  forest  canopy  since  the  few  individual  trees  act  as  obstacles  rather  than  energy 
absorbers.  Under  these  circumstances,  the  terrain  itself  will  probably  be  the  main 
touchdown  area  and  hitting  an  obstacel  pric.'  to  touchdown  often  leads  to  loss  of  air¬ 
craft  control  and  an  uncontrolled  crash.  For  example,  if  the  left  side  of  the  rotor 
disk  were  to  settle  into  trees  while  the  right  side  met  no  resistance,  the  aircraft 
would  tend  to  strike  the  ground  on  its  right  side. 

6.  Brush-type  vegetation  of  less  than  helicopter  height  should  be  dealt  with  as  if 
it  were  not  there. 

7.  Clearings  in  woods  should  be  treated  with  caution  as  they  may  contain  tree  stumps 
and  other  obstacles  that  may  penetrate  the  aircraft's  bottom. 

8.  Dead  tress  are  dangerous;  they  offer  little  energy  absorption  and  lend  to  puncture 
the  fuselage. 

9.  A  tree  lending  should  bt  executed  with  zero  or  near-zero  groundspeed  and  in  a 
tail-low  attitude.  If  for  some  reason  the  pilot  is  unable  to  reduce  forward  velocity 
to  safe  limits  and  tree  contact  is  unavoidable,  he  should  flare  the  aircraft  in  an 
extremely  nose-high  attitude  against  the  densest  growth  and  as  close  to  the  ground  as 
possible.  In  this  case,  the  pilot  is  using  the  trees  to  absorb  energy  of  motion  in 
the  horizontal  plane  and  the  oottom  of  the  aircraft  becomes  the  main  contact  point  as 
well  as  n  protective  shield.  Even  individual  trees  -  preferably  the  smallest  ones  - 
can  be  used  for  this  purpose  if  the  center  of  the  aircraft  is  aimed  at  the  center  of 
the  tree  crown.  Uprooting  a  tree  under  these  conditions  adds  to  the  impact  attenuation 
process,  as  shown  by  accident  experience. 

As  far  as  less  yielding  obstacles  and  man-made  obstructions  are  concerned,  the  same 
concepts  apply:  Avoid  nose-first  contact  under  all  conditions  cid  avoid  destruction  of 
the  main  rotor  until  the  aircraft  is  close  to  the  ground  and/or  the  forward  velocity 
is  negligible. 


CONCLUSION 


The  reader  is  reminded  that  the  purpose  of  this  pamphlet  i«  to  increase  the  heli¬ 
copter  pilot’s  understanding  of  how  to  avoid  or  minimize  the  hazards  associated  with 
emergency  landing  situations.  The  intent  is  not  to  instruct  the  pilot  how  to  fly  his 
aircraft  or  to  give  the  impression  that  the  reading  of  these  contents  relieves  him  of 
the  responsibility  to  maintain  his  routine  skills  and  knowledge.  The  concepts  and 
guidelines  presented  should  be  seen  a-s  a  tool  to  sharpen  the  pilot's  judgment  in  the 
utilization  of  available  skills  and  knowledge  under  demanding  circumstances:  their 
proper  application  can  reduce  our  already  low  occupant  fatality  rate  (1%)  in  emergency 
landings  to  zero. 


ADDENDUM 

Useful  additional  data  are  found  in  a  report  entitled  "Ditching  tfte  Huey",  in  the 
May  1S67  issue  of  the  US  Army  Aviation  Digest. 


DISCUSSION 


Wg  Cdr  Eley  expressed  appreciation  on  behalf  of  all  pilots  present  for  the  excellent 
work  being  done  by  such  organisations  as  USABAAP.  The  'wrapped'  fuel  tanks  certainly 
seemed  to  be  a  great  improvement  but  was  there  not  in  many  helicopters  a  case  for 
substitution  of  flexible  hose  for  rigid  fuel  pipes?  Mr  Bruggink  replied  that  this 
particular  problem  was  being  investigated  at  the  moment. 

Col  Cody  wished  to  support  Mr  Bruggink' s  case  for  the  use  of  available  trees  to  reduce 
impact  forces  in  steep  forced  descents.  He  had  seen  many  successful  outcomes  from  the 
use  of  this  technique. 


SrmflAIY  OP  SESSION'  IV 


Gen.Maj.M&LEvrard 


Dealing  with  hazards  cf  tL=  helicopter  one  asst  first  say  that  do  ifying  ipparat as 
is  completely  witboat  s  certain  assent  of  potential  dancer  to  nan.  Therefore  much 
work  is  to  be  concentrated  on  accident  prevention  and  survival. 

Icing  still  is  a  problem  not  veiy  easy  to  cope  with  and  complex  devices  are  neces¬ 
sary  for  its  seedy  and  practical  prevention. 

lhe  rescue  of  helicopter  crews  after  ditching  has  been  very  msch  improved  daring 
the  past  years  to  enable  crews  and  passengers  to  leave  the  aircraft  after  an  emergency 
crash  landing.  Escape  systems  for  helicopters  have  shows  very  promising  resales  so 
that  one  can  hope  that  the  existing  gap  can  be  filled  in  the  sear  ’itere.  A  statis¬ 
tical  analysis  cf  helicopter  accidents,  in  particular  of  fatal  accidents,  save  good 
indications  for  farther  efforts  in  specific  fields  to  redace  the  lethality  rate.  It 
is  passible  to  avoid  a  considerable  proportion  of  fatalities  by  paying  more  attention 
to  the  safety  factors. 

Studies  of  fees*  technlcoes  for  helicopter  emergency  landings  gave  new  interesting 
stimuli  to  research  increased  flight  safety. 
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THE  HOVEWCKAFT  AND  ITS  POTEXTIALXTES 
fg  Cdr  J.E.  Barton.  RA? 


Because  of  the  H sited  time  available  to  ae.  I  will  limit  ay  presentation  to  a  brief 
description  ol  the  hovercraft  design,  a  discussion  of  the  scope  of  the  work  *e  hare  been 
doing  investigating  the  military  potential  of  the  hovercraft,  and  a  few  words  about  our 
future  pljft-js.  First  then,  the  general  design  of  the  hovercraft. 

?*j w  p:  sssre  air  is  provided  by  a  f an  and  discharged  by  Suitable  dusting  through  a 
slot  around  the  lower  periphery  of  the  craft.  This  slot  feeds  air  into  the  cushion 
area  cnderneath  the  craft  and  at  the  sane  tine,  the  curtain  of  slightly  higher  pressure 
air  round  the  periphery  reduces  the  rate  of  less  of  the  air  from  the  cushion.  Since 
about  1362  the  peripheral  jet  has  teen  enclosed  in  a  double-sided  shirt  made  of 
rubberised  fabric  which  effectively  extends  the  slot  downwards  from  the  craft 
structure,  thus  providing  a  vertical  obstacle-crossing  ccp ability  by  deflection  of  the 
skirt,  of  ip  tc  90 h  of  the  skirt  depth.  The  ccafainatica  of  the  flexible  extension  for 
skirt)  with  the  air  cushion  principle  has  resulted  in  a  great  saving  of  installed 
power  and  has  increased  the  obstacle  clearance  capability  of  a  given  craft  by  n  factor 
of  five  or  core.  Contrary  to  ladies*  fashions  in  a?  country,  we  hovercraft  people 
like  oar  skirts  to  be  as  long  as  possible!  Generally  speaking,  the  skirt  length  can  be 
19  to  about  oae  sixth  of  the  beau  of  the  craft  and  this  is  dictated  by  stability  con¬ 
siderations.  since  the  further  the  craft  is  away  from  the  surface  over  which  it  is 
passing,  the  less  stable  it  will  be.  la  order  to  give  the  craft  basic  stability,  the 
cushion  ares  is  coapartseated  by  transverse  inflated  skirts.  The  object  of  lifting 
the  craft  on  an  air  cushion  is,  of  course,  to  reduce  the  resistance  to  notion  whilst 
providing  an  obstacle  clearance  capability.  Additionally,  it  gives  the  craft  the 
ability  to  pass  over  a  variety  of  surfaces  such  as  water,  cud.  sand.  Karsh,  snow  and 
ice  with  equal  ease  and  without  need  to  pause  when  changing  fron  cue  medium  to  another. 
Current  amphibious  craft  are  powered  by  gas  turbine  engines  to  take  advantage  of  their 
low  power  to  weight  ratio.  Installed  power  required  is  about  100  b.  p.  per  ton  of  ail 
up  weight.  The  lift  and  propulsion  are  generally  on  integral  shafts  geared  to  supply 
about  one  third  of  the  power  for  lift  and  two  thirds  for  propulsion.  Cushion  pressures 
are  kept  as  low  as  possible,  the  present  generation  of  craft  having  cushion  pressures 
of  40  lb.  per  square  foot  (200  kg.  per  sq.  meter)  which  is  about  equivalent  to  the 
ground  pressure  exerted  by  a  seagull  standing  on  one  foot.  Control  is  by  aerodynamic 
type  controls  operating  in  the  slipstream  from  the  propeller,  by  skirt  lift,  and  by 
use  of  air  jet  reactions.  The  core  sophisticated  craft  have  the  Lbilxty  to  gngle  the 
thrust  of  the  propeller  by  swivelling  the  pylon  on  which  the  propeller  is  mounted. 

We  recognised  a  possible  military  potential  following  the  success  of  the  first  full 
scale  hovercraft,  the  SRN-1  in  1959.  and  set  up  c  joint  military  Trials  Unit  in  1962, 

The  Unit  has  had  experience  of  all  hovercraft  that  have  so  far  been  produced  in  the 
United  Kingdom.  We  can  say  broadly  that  the  work  of  the  Trials  Unit  has  been 


concentrated  zainly  on  the  seakeeping  performance  of  the  larger  craft  and  on  the 
potential  in  sheltered  water,  aaphibious  operation  of  the  sa tiler  craft. 

I  would  like  to  dispose  of  the  larger  craft  first. 

The  SRN-3  was  delivered  ro  the  Trials  Unit  in  1964.  It  is  77  ft  long  by  30  ft  In 
the  bu«s  (24  aerres  by  10  aetres)  and  has  a  weight  of  375;  tons  fully  laden  of  which 
l£j  tons  is  payload.  It  is  powered  hr  four  gas  turbines  of  £00  s.h.p.  each  and  has  a 
Eciiwuca  speed  of  "G  knots  over  a  cala  sea.  and  a  practical  cruise  speed  of  50  knots. 

Work  on  this  craft  has  been  concentrated  on  proving  the  principle  of  Naval  use  of  the 
hovercraft  in  the  Anti-Sea? &rine  role  using  a  dipping  sonar  sisilar  to  that  used  in 
the  helicopter.  Since  the-  hovercraft  has  a  good  load  carrying  capability  it  can  have 
all  the  necessary  sufassrlne  detection  eqatpoect  and  can  resain  on  station  for  lGUg 
periods,  in  tents  of  over  water  performance  in  cals  water  the  hovercraft  is  very 
superior  to  equivalent  sized  vessels.  In  sod e rate  seas  its  perforaance  and  sea¬ 
keeping  qualities  ire  equivalent  to  those  of  a  vessel  of  twice  the  weight,  and  in 
adverse  weather  'it  is  capable  of  transiting  at  reduced  speed  in  sea  states  which 
would  step  vessels  of  equal  size. 

In  the  amphibious  role,  the  Trials  Itoit  have  undertake:,  a  large  mater  of  trials 
using  the  3ET-5  hovercraft.  This  craft  first  appeared  in  early  1364  as  a  commercial 
15  passenger  ferry.  It  is  powered  tor  a  single  500  s.a.p.  gas  turbine  and  can  carry 
a  payload  cf  2;  tons  over  &  range  of  150  nautical  xiles.  Its  loaded  weight  is  about 
8  tons.  Cruising  speed  is.  about  45  knots  and  stasiaem  speed  60  knots.  Trials  have 
been  dose  in  various  areas  and  include  desert  and  Canadian  Arctic  terrain.  In  the 
desert  the  craft’s  potential  in  providing  a  rapid  aeans  of  saooth  transit  was  asply 
deeonstrated.  Scee  prcblear-  still  exist,  of  course,  and  thess  are  vainly  concerned 
with  engine  filtration  and  skirt  wear.  In  the  Arctic,  the  craft  showed  great  proeise 
as  a  seans  of  opening  up  areas  which  are  cut  off  by  the  winter  for  six  tenths  of  the 
year.  Ferforeaace  aws.  of  course,  superior  in  the  colder  sir  and  as  expected  there 
was  even  less  friction  when  operating  over  ice.  Problem  areas  were  concentrated  on 
winterisation  of  equipsents  and  of  the  flexible  skirt.  Though  the  hovercraft  can 
range  freely  over  relatively  szootfc,  level  areas  such  as  desert,  it  will  be  somewhat 
Halted  in  teres  of  speed  and  hill  dieting  ability  over  the  kind  of  close  country 
that  we  have  in  Europe.  In  these  conditions  it  ssay  be  necessary  to  operate  only  over 
previously  surveyed  ana  graded  routes  to  ensure  that  no  obstacle  will  be  encountered 
which  is  beyond  the  c-raft’s  capability.  For  reduced,  range  of  operation,  the  craft 
can,  of  course,  negotiate  terrain  which  would  stop  any  other  vehicle. 

As  an  extension  to  the  Trials  Unit,  we  formed  a  seal-operational  hovercraft  unit 
equipped  with  two  S8N-5*  s  and  sent  it  to  the  Far  East  for  the  whole  of  1965.  The  Unit 
was  stationed  for  part  of  the  tize  in  Singapore,  part  in  Borneo,  and  for  a  snort  tine 
in  Thailand.  In  the  Singapore  straits,  the  craft  was  operated  very  successfully  in 
co-operation  with  Naval  vessels,  in  the  Coastal  Forces  role  as  a  high  speed  patrol 
boat  both  by  day  and  night,  having  tho  added  capability  over  conventional  boats  of 
being  able  to  traverse  shallow  water  and  sand  banks.  In  Borneo,  the  craft  spent  the 
majority  of  the  tine  being  used  in  the  logistic  support  role  for  the  Army  Hong  the 
sain  river  communications  of  the  country.  The  craft  distinguished  itself  in  this  role 
snowing  that  it  could  negotiate  small  rapids,  floating  debris  and  tidal  rivers  which 
would  noraally  be  impassable  or  hazardous  to  other  river  traffic.  The  only  alternative 
means  of  supply  in  such  terrain  was  the  helicopter  which  was  limited  in  payload  and  by 


weather,  due  to  the  mountainous  nature  of  the  country-  Our  Far  East  Unit  farther 
proved  the  potential  of  the  hovercraft  by  carrying  out  a  short  trial  over  the  paddy- 
fields  of  Thailand.  This  sescsd  to  convince  our  American  friends  that  there  was  a  role 
for  these  craft  in  Vietnaa  and  the  United  States  Navy  subsequently  bought  three  of 
our  Sffi-5’ s,  arsed  and  equipped  then  and  put  t hen  into  operation  very  successfully  in 
the  Mekong  Delta.  I  think  this  operation  was  as  ideal  eiwuple  of  how  the  hovercraft 
should  be  considered  as  being  complementary  to  the  helicopter  and  not  in  competition 
with  it.  In  the  task  in  Vietnaa.  an  arsed  helicopter  was  paired  with  each  of  the 
SRN-5' s  is  a  search  and  destroy  type  of  operation.  The  situation  was  that  ihe  water 
levels  were  falling  over  this  large  generally  inundated  area  and  it  was  not  possible 
to  use  conventional  water  borne  craft.  The  helicopters  could  not  land  because  of  the 
flooding.  The  speed  and  nobility  of  the  hovercraft  wbs  far  superior  to  conventional 
vehicles  and  the  helicopters  were  able  to  direct  them  in  pursuit  of  suspected  Viet 
Ceng  through  aarsh.  sweep,  heavy  grassland  and  light  brush  with  great  efficiency. 

The  force  of  three  hovercraft  and  three  helicopters,  in  the  words  of  the  Americans, 
achieved  as  such  in  one  week  as  would  have  taken  three  se-nths  using  other  seans. 

As  well  as  the  roles  I  have  described,  the  hovercraft  has  a  good  potential  in  the 
ship  to  stare  logistic  supply  task.  In  the  past,  this  task  has  bees  done  by  slow 
roving  boats  which  can  go  no  further  than  the  beach  and  sorecices  due  to  shallow  water 
not  even  as  far  as  that.  The  higher  speed  of  the  hovercraft  should  enable  the  supply 
ships  to  lie  off  in  a  less  vulnerable  area  far  her  from  the  coast,  their  use  will 
provide  an  ability  to  get  sen  and  supplies  ashore  without  getting  wet.  and  flexibility 
should  be  ieproved  in  that  landing  areas  need  not  be  dictated  by  depth  of  water  nor 
by  the  state  of  tie  tide.  All  these  considerai  iffiis  and  the  success  of  our  trials 
around  the  world  have  encouraged  the  British  Arty  to  fora  its  first  purely  operational 
hovercraft  squadron,  equipped  with  f;»ur  ailitarised  versions  of  the  SfiN-6,  capable  of 
operation  in  selected  areas  of  the  w.irld  in  tbe  logistic  support  role.  The  SRX-6  is 
a  lengthened  version  of  the  SRN-5  capable  of  carrying  a  further  ton  of  payload  at  the 
expense  of  slightly  reduced  performance.  In  addition,  the  Anay  plan  to  carry  out 
experimental  trials  with  the  BH-7,  which  is  a  40  ton  craft  specially  designed  for  the 
logistics  role.  The  Navy  also  plan  to  use  a  version  of  this  craft  in  the  fast  patrol 
boat  role.  In  addition,  the  Navy  have  ordered  a  study  into  the  possibility  of  building 
a  bovership.  initially  of  300  tons  and  possibly  later  of  up  to  1000  tons  for  use  in 
the  Anti-submarine  role.  The  Royal  Air  Force  have  stated  a  requirement  for  a  hover¬ 
craft  ba;ed  on  the  military  SRN-6  specially  adapted  to  carry  fire  fighting  and  rescue 
equipment.  A  large  number  of  our  airfields  are  on  the  coast  and  are  surrounded  by 
terrain  which  at  low  tide  is  impassable  to  normal  vehicles  and  vessels,  other  than 
helicopters.  The  helicopter  is  limited  in  payload  and  cannot  effectively-  fight  a 
fire  or  rescue  large  numbers  of  survivors.  The  hovercraft  would  be  capable  of  carry¬ 
ing  a  payload  of  5000  lb.  (2720  kg.)  of  equipment  plus  crew  and  after  some  of  this 
equipment  has  been  discarded,  of  transporting  50  survivors  to  safety.  The  Ministry 
of  Defence  are  considering  purchase  of  a  number  of  these  adapted  SRN-6  craft  to 
augment  the  existing  fire/rescue  facilities  at  certain  airfields. 

As  a  means  of  providing  a  relatively  smooth  ride  over  a  variety  of  *ater  and  overland 
surfaces  whilst  having  at  least  40%  and  in  emergency  100%  of  its  all  up  weight  as  pay- 
load,  the  hovercraft  would  appear  to  have  excellent  prospects.  It  has  attractions  as 
a  casualty  evacuation  vehicle  apart  from  the  roles  which  I  have  mentioned  Its  dis¬ 
advantages  are  chat  it  is  noisy  and  at  this  early  stage  of  its  development  it  is  fairly 
expensive  in  initial  cost,  but  not  in  expense  of  maintenance  or  operation.  The  noise 


problem  is  capable  of  solution  when  it  is  appreciated  that  the  air  propellers  presently 
in  nse  are  taken  direct  fros  aircraft.  Since  they  are  designed  for  different  speed 
regimes,  they  are  far  from  efficient  and  moreover  the  propeller  tip  speeds  are  nn- 
necessarily  high  and  this  is  the  lain  source  of  noise  in  the  present  generation  of 
hovercraft.  We  have  initiated  a  development  programme  aimed  at  producing  a  hovercraft 
propeller  which  will  be  both  aore  efficient  and  less  noisy.  The  initial  cost  of  the 
hovercraft  will  d-srrease  with  the  passage  of  tine  as  aore  and  wore  of  these  vehicles 
come  into  use  and  the  cost  of  developaent  can  be  spread  out.  Weight  for  weight  in 
tens  of  payload,  the  hovercraft  Is  considerably  cheaper  than  the  helicopter  and  likely 
to  become  sore  so.  Maintenance  is  simpler  and  cheaper  and  standards  need  not  be  so 
stringent  as  vith  the  helicopter.  Crew  skill  can  be  less  and  therefore  training  will 
be  cheaper.  Generally  speaking  a  hovercraft  is  safer  than  a  helicopter  and  it  can 
operate  in  each  worse  weather  conditions.  Having  said  all  that.  I  want  to  stress  once 
again  that  the  hovercraft  has  not  bees  developed  to  be.  is  competition  with  the  heli¬ 
copter.  We  consider  that  its  particular  virtues  shc-^id  be  ccspleseaiary  to  rotary- 
wing  aircraft. 


PANEL  CHAIRMAN'  S  CONCLUDING  REMARKS 


Many  of  ns  is  AGARD.  and  in  particular  in  the  Aerospace  Medical  Panel,  feel  that 
one  of  its  most  important  functions  is  to  bridge  a  gap  between  research  and  the 
practical  problems  of  air  operations  within  the  RATO  forces.  This  would  seea  to  be  a 
fitting  task  for  a  wilitaiy  research  agency  but  at  some  Heatings  which  I  have  attended, 
eaphasis  has  been  on  laboratory  research  without  perhaps  a  full  appreciation  of  the 
problems  in  the  field. 

Last  spring  the  Aerospace  Medical  Panel  held  a  short  meeting  in  which  flash  blind¬ 
ness  was  the  subject  under  discussion.  This  brought  together  visual  physiologists  and 
■embers  of  Air  Staff  as  well  as  aero-medical  authorities,  and  resulted  in  a  successful 
and  useful  exchange  of  knowledge.  This  was  in,  part  due  to  the  fact  that  the  programme 
was  planned  around  a  single  these  and  contributions  were  sought  from  speakers  selected 
for  their  knowledge  in  one  or  other  particular  field.  This  helicopter  symposium  has 
been  a  similar  exercise,  and  it  has  brought  together  not  only  research  scientists, 
aero-medical  authorities  and  air  staffs,  but  it  has  also  had  a  direct  input  from  those 
operating  helicopters  in  recent  war  operations.  I  should  like  to  nention  in  particular 
the  value  of  the  papers  we  have  listened  to  regarding  recent  military  experiences. 

Circuastances  prevented  ae  from  attending  all  the  sessions  but  in  closing  the 
syaposiuE  I  should  like  tc  thank  all  those  who  made  it  so  successful  -  all  those  who 
contributed  papers,  who  acted  as  chairmen  of  sessions,  the  interpreters,  the  AGARD 
attain! strative  staff  and  all  those  attending.  I  should  like  to  make  special  mention 
of  Wing  Commander  D.  I.  Fryer,  the  chairman  of  our  Editorial  Committee,  for  undertaking 
the  task  of  laying  out  the  symposium  and  inviting  speakers,  and  Lt  Colonel  H.Grunhofer 
the  Aerospace  Medical  Panel' s  Executive  Officer  for  his  general  support. 

H.  L.  Roxburgh,  Air  Commodore,  RAF 
Chairman.  Aerospace  Medical  Panel 
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ciiccLiTE*  inaiimr  irra  tie  snnsm 


A  symposia*  en  this  highly  topical  sr Eject  was  bald  at  XSTO  fcoilding.  Rsrt n  Ocgfclne. 
cn  Jh?  2232  — 2-Wh  irelcsire-  Orer  sixty  pscple  participated  represectisg  £ be  Armed 
Hastes  of  tea  3SS0  waiter  catSaos.  3rd  tw«Ky-sIx  pwpers  were  presented.  la  addition, 
sererwl  ffilws;  were  shewn  *rf  there  was  spirited  dlscassfao  as  sary  topics  which  were 
met  specifically  cwered  Ey  ffbnatl  papers. 

IS*  aneeticg  was  cpw“-ff  iy  the  Edracter  off  ASAD.  Dr  Janss.  w£©  draw  attention  to  the 
great  pcteatlaS  wains  of  symposia  is  which  execrtiwe  Erf  specialist  Esarches  off  t he 
services  can  get  together  arranrf  the-  ceeffereace  table  atd  discuss  la  depth  the  nattere 
off  a  parcfcaiar  task.  tie  msans  65  which  it  is  tastled  £5  rearer  rati  ass  arf  the  problems 
which  bane  net  yet  teen  sol-red  satisfactorily. 

TS&  iaterest  shown  in  this  specialist  symposium  was  reflected  In  the  presence  feting 
tie  cpeaiag  session  off  General  Sirrcherg.  HESS?,  whs  in  a  Srfeff  welcoming  address 
emphasised  the  rains  to  tie  Jtilitary  Cfcaerittee  off  the  fejdherattlcos  off  the  panels  off 
A&ssa 

The  first  session,  chaired  Sy  Colonel  Kalcre  off  toe  CS  Air  Force,  dealt  with  the 
Beafeepter  as  a  Charier  off  Fersirre!  ard  Jfetterlzl.  A  clear  pictnre  off  the  tasks  faced 
Ey  teliccpter  operators  was  gained  ffreat  sealers  with  comed  experience  in  Yalaya. 
Borneo.  Vietnam,  the  Arahiaa  Eteainsala  tad  in  a  C£  seaborne  strike  force.  There  were 
also  dramatic  ffirsthzrf  ssccmts  off  css-mil  Itary  rescae  work  in  British  coastal  waters, 
is  the  Italian  Hood  disasters  off  1955  ard  following  the  foundering  off  a  Bmish  ferry 
from  which  IA4  persons  were  sawed. 

The  sewed  session  co  The  Beliccpter  as  a  Casualty  Eracoaticn  Vehicle,  coder  the 
chairmanship  off  Air  Cbnmrsdore  TerEory  off  the  ESP  we  introdneed  by  the  shewing  off  a 
brilliantly  prodaced  “C*cebza  Verite"  film  off  front-line  helicopter  casualty  evacuation 
in  Vietnam  by  tie  CS  Amy  and  the  subsequent  treatment  of  a  casualty  caiminating  in 
air  ewaccxtioa  to  the  American  continent  ty  the  PSSP  Military  Airlift  Coasaad.  The 
audience  subsequently  learned  with  great  interest  of  the  intense  activity  off  the 
International  Bed  Cross  Organisation,  largely  stimalated  fey  the  work  in  committee  of 
a  panel  member.  General  Jtajor  Xedeci n  Errand.  Belgian  Air  Force,  towards  the  clariffi- 
caticn  and  modernisation  of  the  Genera  Convention  as  it  affects  casualty  evacuation  ty 
air.  Subsequent  papers  gave  clear  descriptions  off  the  organisation  and  techniques  of 
casualty  handling  in  modem  guerrilla-type  warfare  and  ‘^confrontation"  in  the  hostile 
environment  of  the  Far  and  riddle  East. 

.Seat  cn  the  programme  was  a  sessicn  on  Aircrew  Problems  in  Helicopter  Operation  in 
which  pilots,  research  workers  and  doctors  who  are  also  qualified  helicopter  pilots 
outlined  and  discussed  the  many  physiological  and  psychological  stresses  iepose;!  on 
the  crew  of  rotary-wing  aircraft.  Under  the  guidance  of  the  session  CbairE&n,  General 
lacschuer  of  the  German  Air  Force,  opinions  and  experiences  were  exchanged  or.  cany 
subjects,  including  noise,  vibration,  vision,  instrument  flying,  selection  and  training. 
There  was  also  a  uost  interesting  discussion  on  the  causes,  effects  and  treatment  of 
fatigue  arising  froa  intensive  helicopter  operations. 


•It*  •  ***** 


Is  Sbe  flstl  session  o3er  tSx  Oral nasship  of  Ofatn!  Jtajcr  SsdacLa  Erred  tie 
Etarfs  of  tie  Esiiccpser  were  describe!  is  *  sarrey  of  fcellccptar  accidents.  "Bert 
•ere  excellently  illsstrated  pes&utitss  en  the  isvesti**tioo  of  tie  segaesce  of 
exeats  is  deliberate  cages  asd  cn  tie  research  ctiretl*  is  procress  cc  sees  of 
rededej;  tee  isjesy  potential  of  bell cp ter  accidents  ty  pilotie*  teejafgse.  crew 
escape  traioiss  acd  advanced  escape  srsras. 

gf  sally.  a  glimpse  into  tie  fotcre  «s  provided  is  a  paper  by  a  rery  experienced 
a*P  pilot  «bs  Eats  tees  intimately  coocersed  with  t2e  test ia*  of  tovercraft  mod  tie 
development  of  ntilisailen  teeSaiqoes  for  their  ailitary  exploitation. 

la  saaoarisisi:  tie  aisle  «t*tf  s  dellberaticcs  tic  Gaitac  of  tie  SSV  aod  tie 
project  officer  emphasised  tie  Eesemrch  asd  EJevelosweaC  xsisaose  which  coaid  be  derived 
fees  tiis  type  of  Beetle*.  Key  problems  fcsd  bees  diseased  is  which  collaboration 
between  5iM  amber  naticcs  ty  sharing  of  teehcalogical  skills,  excharge  of  espa  sweet 
asd  pool  is  £  of  research  facilities  coeld  rapidly  (else  results  which  world  improve 
efficiency  asd  escapee  safety  is  the  cse  cf  tip  helicopter  In  its  tactical  role. 

Anne®  tie  fields  is  which  AGAJ0  shsold  take  tie  initiative  is  festering  collaborative 
projects  tie  meeting  had  revealed  clear  seeds  is  tie  fallowing: 

1.  He  development  of  resets  asd  smrinl  aids  in  which  tie  risks  idserent  in  tie 
cse  of  ssch  eoaipmeat  are  reduced,  e.g. 

(*}  strops  from  which  people  without  training  carrot  accidentally  fall; 

(b)  aids  whereby  personnel  awaiting  rescce  can  be  sore  of  location  in  all  circum¬ 
stances.  particularly  these  in  which  vegetation  etc.  might  impede  or  prevent 
direct  visual  detection; 

(c)  protective  eqriiseit  whereby  rescce  personnel  may  be  lowered  into  jungle  and 
other  hostile  environments  and  casualties  and  “downed”  aviators  nay  be  rescued 
from  soch  conditions  with  maximal  speed  and  minianr  injury. 

2.  Education  of  the  ailitary  personnel,  civilian  authorities  such  as  the  police, 
fire  hr i jades,  ship  owners,  coast  guards,  civil  defence  organisations  and  the  general 
public  in  the  following  scatters: 

(ai  the  preparation  and  carting  of  landing  sites,  pick-up  sites,  etc.  including 
the  clearance  of  obstructions; 

(b)  the  limitations  in  posed  by  terrain  slope,  obstructions,  altitude,  load.  wind, 
darkness,  etc.  cm  helicopter  operations; 

(c)  the  inportance  of  clear  and  standardised  notification  of  casualty  numbers, 
condition,  priority,  '•--taticn  and  pre-rescue  therapy. 

Included  in  this  educational  prograsre  should  be  the  preparation  in  advance  of 
instructional  leaflets  and  broadcast  scripts  for  use  in  emergencies  such  as  floods, 
wrecks,  etc. 

3.  Military  passengers,  whether  fit  outbound  troops,  casual  passengers,  sick 
casualties  or  rescue  teams  should  be  afforded  better  protection  from  the  hazards  of 
the  helicopter  and  the  terrain  over  which  it  flies.  Included  in  this  category  would 
be: 
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(x)  the  provision  of  nireral-iit  bdxts  wish  good  impact  od  acoustical  protec-  j 

tioa  properties,  cst  designed  to  permit  both  direct  iarisj  hy  displacement  or  1 

opening  of  tie  exr-imsaiating  psrticss  xsd  is-flignt  carasaicatica  btisees 
commander  and  passengers.  perhaps  by  tie  loop  sysla  *it&  case^xat  elirirttica 
of  eactuberiag  2/T  cords; 

(b)  tic  provision  of  sutibb  effective  flotation  aids  for  failj  snsss!  «f  equipped  * 

military  strike  personnel-  ^ 

} 

4.  TSere  £tnld  be  collaboration  to  design  x  litter  or  stretcher  which  voold  combine  - 

xs  nacy  xs  passible  of  tie  following  features:  | 

(a)  light-weight,  low  belt  and  cheap  construction  (disposable)  i 

(b)  universal  fit  in  tie  helicopters  of  XXSO  cxtiacs  | 

(c)  rxdiofrxnsloceney  j 

(d)  adequate  support  for  prone  or  sepane  pxtieat  carriage 

(e)  stressing  tod  strong-point  location  to  permit  *inca-toist 

(f)  x  disposable  shield  io  provide  cover  for  thremgh-trees  hoist 

(g)  flotation  in  tie  evert  of  -ditching" 

(h)  suitability  for  utilisation  in  external  “pannier"  stowage. 

Such  x  device  could  enhance  rascal ty  management  enormously  by  reducing  tie  amount 
of  patient  handling  in  transit.  ;«  casualty  would  tins  be  subjected  to  minimal 
unnecessary  disturbance  daring  pick-up.  carriage  by  air.  by  tend,  by  road,  during  X-ray 
investigation,  and  during  surgical  treatment. 

5.  There  should  be  collaboration  cn  tie  design  of  inexpensive,  low-bulk  and  light 
resuscitation  apparatus  to  provide  positive-pressure  cyclic  pulmonary  ventilation  with 
oxygen  and  also  facilities  for  suction  to  maintain  a  satisfactory  airway.  The  apparatus 
should  function  independently  of  aircraft  power  or  oxygen  supplies  and  be  sufficiently 
robust  to  withstand  rough  handling  during  winching  etc. 

6.  Aircrew  fatigue  studies  are  vitally  important  but  experience  indicates  that 
progress  in  tie  aeasureaent  and  analysis  of  the  cechanisns  of  physiological  disturbance 
is  unlikely  to  be  rapid.  It  is  essential  that  immediate  attention  is  given  to  the 
aselioration  of  those  features  of  tie  aircrew  task  and  environment  which  engender 
fatigue.  These  include: 

(a)  better  seating  with  reduction  of  transmitted  vibration 

(b)  better  acoustic  insulation 

(c)  better  instrumentation  and  controls 

(d)  development  of  re2iab3.e  autostabil.lsation  systems  applicable  to  utility  and 
light  helicopters 

(e)  improved  visibility  with  minimal  distortion  and  internal  reflection 

(f)  provision  of  better  m£ips  and  holders  for  in-flight  use 

(g)  provision  of  warning  devices  to  sense  the  proximity  of  cables  and  other  hazards 

(h)  aids  to  pre-flight  preparation  such  as  the  on-board  display  of  all-up  weight 
and  centre  of  gravity  location 
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